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REPORT 


OF   THE 


SECRETARY  OF  AGRICULTURE. 


U.  S.  Departmlf]NT  of  Agriculture, 

Office  of  the  Secretary, 
Washington  J  D.  C,  November  20,  1893. 
To  tbe  President  : 

In  the  discbarge  of  duty  the  Secretary  of  the  U.  S.  Department  of 
Agriculture  has  the  honor  to  submit  his  report  of  the  condition  of  that 
Department,  as  to  efficiency  and  current  expenses,  on  March  7,  1893, 
and  from  that  date  down  to  the  present  time. 

ORGANIZATIOK  OF  THE  DBPARTMBXTT. 

This  Department  was  instituted  by  jict  of  Congress  in  February, 
1889.  It  is,  therefore,  the  youngest  in  the  Executive  branch  of  the  Gov- 
ernmentof  the  United  States,  and  not  yet  perfectly  emerged  from  the 
period  of  formation.  Even  its  objects,  its  duties,  and  its  possibilities 
are  only  dimly  defined  or  vaguely  surmised.  It  is  difficult  to  deduce 
clearly  from  the  law  which  created  it  the  functions  that  the  lawmakers 
designed  it  to  exercise.  It  is  still  more  difficult  to  determine  where 
duty  in  the  management  and  direction  of  this  Department  begins  and 
where  it  ends,  under  existing  statutes.  As  organized,  the  Department 
of  Agriculture  offers  opulent  opportunities  for  the  exercise  of  the  most 
pronounced  paternalism.  But  there  are  many  proper  ways  in  which 
the  Federal  Government  may  legitimately  serve  the  cause  of  agricul- 
ture, though  it  is  neither  necessary  nor  desirable  that  this  Department 
should  attempt  duties  legitimately  belonging  to  the  States,  and  which 
only  they  can  discharge  as  their  respective  statutes  provide  or  direct. 

RELATION  OP  THE  DEPARTMENT  TO  THE  STATE  EXPERIMENT 

STATIONS. 

The  legal  and  proper  relation  between  the  duties  in  behalf  of  agri 
culture  devolving  upon  this  Department  and  those  reserved  to  the 
several  States  of  the  Union  has  been  rendered  more  complicated  by  the 
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act  of  March,  1887  (known  as  the  Hatcli  act),  creating  experiment  sta- 
tions throughout  the  States  and  Territories,  and  also,  under  the  color 
of  law,  establishing  an  anomalous  partnership  between  the  Government 
of  the  United  States  and  the  governments  of  the  respective  States  for 
the  conduct  and  encouragement  of  State  agricultural  experiment  sta- 
tions. An  enormous  annuity  will  accrue  to  the  agricultural  colleges 
with  which  the  experiment  stations  are  connected  when  the  maximum 
figures  are  reached  through  the  operation  of  the  act  of  August,  1890 
(known  as  the  Morrill  act),  which  Avill  aggregate  nearly  two  millions 
of  dollars.  But  this  is  additional  to  the  income  from  the  almost  limit- 
less land  legacy  bestowed  by  the  act  of  1862,  which  has  already  realized 
to  the  agricultural  colleges  more  than  eight  millions  of  dollars,  and  is 
not  yet  exhausted.  But  over  that  vast  sum  of  money  the  Federal  Gov- 
ernment exercises  no  x)ractical  supervision  nor  the  slightest  control. 
The  appropriation  now  made  to  experiment  stations  is  $745,000,  and, 
improperly,  it  appears  in  the  appropriation  bill  charged  to  the  U.  S. 
Department  of  Agriculture. 

As  to  that  sum  of  money  the  Secretary  of  Agriculture  has  no  direc- 
tion whatever,  except  as  to  $25,000  thereof,  which  must  be  expended 
under  his  direction,  in  the  interests  of  the  experiment  stations,  through 
the  Office  of  Experiment  Stations,  established  in  the  Department  of 
Agriculture,  for  the  purpose  of  merely  advisory  functions.  This 
appropriation  by  the  General  Government  is  unlike  any  other  public 
moneys  legislated  out  of  the  Treasury  of  the  United  States,  because 
there  is  no  officer  of  the  United  States  authorized  to  direct,  limit, 
control,  or  audit  its  itemized  expenditure. 

Section  3  of  the  act  creating  experiment  stations  ought  to  be  so 
amended  as  to  either  give  the  United  States  Department  of  Agricul- 
ture a  larger  direction  of  the  methods  of  expending  the  annual 
approi)riations  made  for  experiment  stations,  or  so  as  to  decisively 
determine  that  the  Dei^artment  has  no  control  over  it  whatever,  and  is 
not  required  even  to  "give  advice."  In  short,  the  annual  appropriation 
of  between  $700,000  and  $800,000  made  for  experiment  stations  ought 
to  be  charged  to  experiment  stations  directly,  and  they  entirely 
divorced  from  departmental  direction ;  or  the  law  should  i)rovide  that 
the  Secretary  of  Agriculture  shall  have  some  power  to  direct  and 
to  restrain  the  disbursements  of  the  Government  moneys  in  each  of 
the  experiment  stations  of  the  United  States,  so  as  to  iusure  only  a 
legitimate  ex])enditure  of  the  same. 

To-day  each  State  draws  from  the  Federal  Treasury  its  pro  rata  share 
for  its  experiment  station,  and  the  only  aiccounting  required  under  the 
law  for  that  money  to  the  United  States  Treasury  officials  is  the  dec- 
laration and  voucliers  of  the  State  authorities  that  the  money  has  been 
expended  under  their  direction.  No  detailed  account  as  to  how  the 
money  has  been  expended,  to  whom,  or  for  what  it  has  been  paid  out, 
is  required.    Current  rumor  in  some  of  the  States  and  Territories,  so 
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universal,  prououuceil,  accentuated,  and  vehement  as  to  have  secured 
great  credence,  indicates  that  some  of  the  moneys  approi^riated  for 
experiment  stations  have  been  diverted  from  legitimate  i)ublic  purjioses 
and  tnrned  to  those  of  a  personal  and  not  patriotic  character.  Thorough 
investigation,  either  by  a  committee  of  Congress  or  by  some  person 
authorized  by  law  to  make  it,  will  demonsti-ate  either  the  verity  or  the 
falsity  of  such  evil  reiwrts.  And  it  seems  due  to  gentlemen  who  have 
the  experiment  stations  in  charge — some  of  whom  are  of  the  most 
exalted  personal  and  scientific  character — that  such  investigation  be 
made  at  an  early  day.  Properly  pursued  it  can  harm  no  one  who 
ought  not  to  be  harmed.  Investigation  heightens  and  brightens  the 
esteem  of  the  public  for  those  who,  in  oflBcial  positions,  have  been  proved 
faithful  and  efficient.  It  brings  dishonor  and  disgrace  to  those  only 
who  have  been  unfaithful  and  inefficient.  Complete  investigation  into 
the  management  of  each  experiment  station  in  the  United  States  and 
Territories  will,  therefore,  certainly  elevate  in  public  esteem  and  render 
still  more  illustrious  those  distinguished  scientists  who  have  faithfully 
and  efficiently  discharged  their  duties  as  directors.  And  it  will  just  as 
certainly  uncover,  den^.olish,  and  disgrace  those,  if  any  there  be,  who 
have  frittered  away  the  public  funds,  rendered  inefficient  service,  and 
established  as  solid  reputations  which  were  only  thinly  plated  with 
pretense.  Investigation  will  build  up  the  strong  ;  it  ^nll  destroy  the 
charlatan  and  the  pretender  in  science,  as  in  all  other  human  pursuits, 

FUNCTIONS  OP  FOREIGN  AGRICUIiTXTRAL  DEPARTMENTS. 

The  Republic  of  the  United  States  of  North  America  is  a  govern- 
ment evolved  from  the  experiences  of  all  the  governments  which  man  has 
instituted  since  he  began  his  civilized  career.  It  was  presumably  made 
up  of  that  which,  to  its  founders,  our  ancestors,  seemed  the  wisest  and 
best  tliat  humanity  had  developed  up  to  the  time  when  they  undertook 
to  establish  and  x>rotect  liberty  by  organic  law.  Therefore,  the  Gov- 
ernment of  the  United  States,  after  an  existence  of  more  than  a  hun- 
dred years,  is  a  result  of  the  experiences  of  the  Old  World  adapted  to 
the  environments  of  the  New,  and  broadened  by  the  further  experience 
and  wisdi)m  of  its  own  citizenship.  And  as  the  Department  of  Agri- 
culture is  still  in  an  experimental  stage,  it  is  deemed  only  a  prndent 
sagacity  to  ascertain  what  its  parallels  or  synonyms  in  the,  older  gov 
ernments  of  the  globe  are  accomplishing. 

Therefore  the  proi^er  authorities  of  Gre<it  Britain,  of  Prussia,  of 
France,  and  of  Italy  were  requested  to  furnish  this  Department  terse 
statements  of  their  functions  and  operations,  and  subjoined  are  the  facts 
obtained  from  eachof  tlie  prenamed  governments,  arranged  in  the  order 
of  their  reception : 

BRITISH   BOARD    OF   AGRICULTURE. 

To  the  ambassador  of  the  Britisli  Government  resident  in  Washing- 
ton, Sir  Julian  Pauncefoto,  the  Department  is  largely  under  obligations 
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for  the  following  statement  concerning  the  British  Board  of  Agiicul- 
ture,  which  was  established  in  1880 ; 

Tho  British  Board  of  Agriculturo  consists  of  four  dopartments:  (1)  Veterinary; 
(2)  statistical,  inteHigence,  and  educational;  (3)  land;  (4)  ordnance  survey. 

Tlie  duties  of  the  veterinary  division  are  practically  jiarallel  to  those  of  the 
Bureau  of  Auiuial  Industry  of  the  U.  S.  Department  of  Agriculture.  There  seems 
to  be,  however,  no  provision  for  the  carrying  on  by  the  British  Board  of  Agri- 
culture of  scientitic  investigations.  The  funds  for  such  work  are  included  in  the 
general  appropriations  for  tho  Board,  except  the  sum  appropriated  by  the  parlia- 
mentary act  of  1890,  for  the  investigation  and  eradication  of  pleuro-pneumonia.  For 
that  purpose  during  tho  current  fiscnl  year  the  English  Government  expends  $75,0^)0. 

The  department  of  the  British  lioard  of  Agriculture^  known  as  the  statistical, 
inteUigence,  and  educational,  embi^aces  tlie  collating  an<l  publishing  of  statistics  in 
relation  to  agriculture.  The  iuti>lligeuce  branch  is  charged  with  collecting  infor- 
mation respecting  crop  prospects  at  home  and  abroad.  It  likewise  collects  facts 
relating  to  agriculture  in  general;  and  it  procures  and  publishes  scientific  infor- 
mation relating  to  insects  and  fungi  injurious  to  plant  life. 

Tho  educational  branch  inspcscts  agricultural  colleges  and  schools  and  the  agricul- 
tural work  of  county  councils  and  administers  the  parliamentary  funds  for  agricul- 
tural education  and  experiments. 

The  land  department  differs  from  any  b>iieau  or  division  in  the  IT.  S.  Department 
of  Agriculturo  because  of  the  difference  between  this  and  most  foreign  countries  in 
the  way  of  land  tithes,  land  improvrments,  etc.,  as  is  suifflcientlj''  indicated  by  the 
mention  of  tho  five  distinct  branches  into  which  the  business  of  this  d^artment 
is  divide<l.  The«e  are  the  inclosure  ami  commons,  copyholds,  tithes,  land  improve- 
ments and  survey,  an<l  land  drainage. 

Tlie  ordnance  survey  department,  which  was  transferred  from  the  army  to  civil 
aduiinistratiou  in  1870,  and  in  1890  plained  under  the  board  of  agriculture,  is 
charged  with  the  execution  of  the  surveys  of  the  United  Kingdom.  The  board  of 
agriculture  has  no  jurisdiction  in  Ireland. 

The  staff  of  the  board,  exclusive  of  the  ordnance  survey,  consists  of  a  president, 
who  is  a  privy  councilor  and  member  of  Parliament,  a  penuancnt  secretary,  and 
assistant  secretary,  directors  of  the  several  departments,  legal  advisers,  veterinary 
inspectors,  etc. 

The  total  annual  expenditures  of  the  British  Board  of  Agriculturo  for  the  current 
fiscal  year  aggregate  $1,420,345.  Of  that  sum  the  ordnance  survey  department  is 
charged  with  $1,093,550,  and  the  board  itself,  incladiug  the  other  three  depai-t- 
ments,  with  $251,795.  And,  as  before  mentioned,  for  the  suppression  of  pleuro- 
puoumonia  is  set  apart  the  sum  of  $75,000. 

The  foregoing  instructs  us  as  to  the  governmental  supervision  oi 
agriculture  in  Great  Britain,  and  shows  the  annual  cost  thereof. 

MINISTRY   OF    AGRICULTURE    OF   PRUSSIA. 

IText  in  importance  to  our  people,  because  of  the  vast  number  of 
American  citizens  who  speak  the  language  of  Germany,  is  the  Ministry 
of  Agriculture  of  Prussia,  which  is  divided  into  the  three  divisions  of 
Agriculture,  Domains,  and  Forests,  the  functions  of  which  are  sum- 
marized in  tlie  following  paragraphs: 

In  the  accompanying  statement  of  tho  appropriations  for  the  Ministry  of  Agricul- 
ture for  the  fiscal  year  1889-'00  are  given  some  notes,  relating  especially  to  tho 
second  and  third  items,  explaining  the  scope  and  fimctions  of  the  minister  as  to 
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jigriciilture.  Of  the  second  item  for  the  high  court  of  agriculture  it  is  snflficioTit  to 
buy  that  it  is  a  court  of  appeal  from  the  decisions  of  the  general  committees.  These 
committees^  which,  as  the  statement  shows,  absorb  over  40  per  cent  of  the  appropri- 
ation for  agriculture  proper,  are,  as  defined  in  a  blue  book  published  by  the  British 
Government,  "to  give  effect  to  all  legislation  affecting  land  and  agriculture." 
These  committees  are  eight  in  number,  so  dispersed  throughout  the  Kingdom  that 
their  several  jurisdictions  cover  the  entire  Empire.  Each  committee  is  presided 
over  by  a  president,  who  is  assisted  by  numerous  councilors,  secretaries,  and  clerk*, 
besides  other  employees,  such  as  land  surveyors,  special  assessors,  mechanics,  engi- 
neers, etc.  Through  these  committees  and  their  presiding  officers  the  minister  of 
agriculture  readily  keeps  in  touch  with  the  agricultural  interests  of  all  Germany. 

The  principal  educational  and  experimental  establishments  maintained  under  tho 
head  of  "education  and  science*'  are  the  high  school  in  Berlin  and  the  agricultural 
aoadeuiy  at  Poppolsdorf,  the  pomological  institutes  at  Proskan  and  Geisenheim,  and 
an  establishment  at  Weisbaden  for  chemical  experiments.  Besides  these  educa- 
tional institutions,  however,  there  are  a  number  of  agricultural  schools  distributed 
through  the  different  provinces  which,  though  not  governmental  institutes,  are 
aided  by  subsidies  from  the  Empire  to  the  extent  of  some  $33,000.  Subsidies  are 
also  gn^nted  to  laboi-atories  in  which  experiments  smd  inve-stigatious  are  carried  on 
in  the  interest  of  agriculture  to  the  extent  of  some  $25,000  or  $26,000  more,  the 
sum  vaiyiug  according  to  tiio  e^kruiiigs  of  the  laboratory,  but  sliowing  a  steady 
decrease  during  tho  past  six  or  seven  years  because  of  increased  earnings. 

Of  the  item  for  "veterinary  affairs''  some  $30,000  are  given  in  subsidies  to  the 
veterinary  schools  in  Berlin  and  Hanover.  The  department,  moreover,  employs 
eleven  chief  veterinarians,  with  a  sufiicieut  staff  of  assistants,  to  superintend  vet- 
erinary  affairs  on  the  frontiers.  The  amount  devoted  in  the  appropriations  to  cattle 
and  horse  breeding  consists  principally  of  subsidk^s  to  the  three  principal  establish- 
ments for  horse-breeding,  while  encouragements  in  tho  way  of  prizes,  etc.,  aro 
awards  to  individual  breeders. 

The  land  improvements  supervised  inrlude  bridge-building  and  the  building  and 
repairing  of  dikes,  embankments,  etc.,  and  the  maintenance  of  civil  engineers  to 
construct  and  inspectors  to  superintend  such  works. 

Tho  item  of  "extraonlinary  expenses"  was  to  cover  similar  work,  prosamably  of  a 
more  exceptional  character.  The  other  sections  of  the  work  of  the  minister  of 
agriculture,  forestry,  and  domains  presents  features  entirely  differing  from  any 
which  ])revail  with  us,  inasmuch  as  the  vast  area,  which  is  the  property  of  the  State, 
yields  by  careful  management  a  gross  i*evenue  of  $14,000,000,  which,  after  paying 
all  expenditures  (amounting  to  $8,637,500),  leaves  to  the  German  Government  a  net 
revenne  of  nearly  $4»,000.000.  So  with  domains  controlling  an  area  of  only  1,313 
square  miles,  a  revenue  of  over  $7^000,000  is  raised. 

AppropriatlouH,  ISSD~'l/0 — Ministry  of  Agriculture  of  Prussia. 

Staff  of  ministry $109,465 

High  court  of  agriculture 34,  376 

General  committees 1,  284, 721 

Educational — scientific 259,  571 

Veterinary  department 222,  003 

Cattle  and  horse  bn^eding 175,  855 

Land  improvements 353, 654 

Subsidies,  poubious,  etc 142,  675 

Extracu'diuary  expenses -• 226,  000 

Fisheries 67, 965 


2, 876, 285 
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Forestry : 

Expenditures $8,  637,  500 

Forest  area scjuare  miles . .  10,  425 

Revenue $14, 495, 000 

Net  revenue $5, 857, 500 

Domains: 

Expenditures 1,  776,  505 

Area square  miles..  1,313 

Revenue $7,286,685 

Net  revenue $5,510,180 

Total 13,290,290 

The  foregoing  from  the  highest  German  authority  presents  briefly 
the  operations  of  the  Ministry  of  Agriculture  of  Prussia  and  its  appro- 
priations for  a  single  fiscal  year.  It  is  obvious  that  the  governmental 
forests  of  10,425  square  miles  are  so  managed  as  to  be  not  only  of  great 
sanitary  a<lvantage,  but  also  a  source  of  net  revenue,  amounting  to 
$5,857,500  in  a  single  year.  The  forestry  of  Germany,  and  the  impor- 
tant position  it  holds  in  the  estimation  of  those  who  administer  the 
Government,  is  scientifically  suggestive  to  all  the  nations  of  the  earth, 
and  especially  to  the  Government  of  the  United  States,  wherein  so 
little  attention  has  been  paid  to  a  question  of  such  vital  necessity  as 
the  conservation  and  renewals  of  the  woodlands  of  this  continent. 

FRENCH    MINISTRY   OF   AGRICULTURE. 

The  Ministry  of  Agriculture  in  France  is,  in  a  large  degree,  similar 
to  our  own  Department.  But  it  supervises  many  things  with  which 
this  Department  has  no  connection  and  over  which  it  can  have  no  con- 
trol, because  of  the  different  conditions  and  requirements  of  govern- 
ment which  prevail  in  the  several  States  of  the  United  States.  For 
instance,  one  of  the  principal  French  bureaus  is  devoted  to  agricul- 
tural education  and  to  the  encouragement  of  agriculture,  and  embraces 
a  general  inspection  by  the  Ministry  of  Agriculture  of  education  and 
educational  matters  throughout  France.  That  includes  the  practical 
schools  of  agriculture,  dairying,  and  also  the  National  Agronomic  Insti- 
tute. The  further  duties  of  the  Ministry  of  Agriculture  are  set  forth  in 
the  following  resume: 

The  Ministry  of  Agriculture  also  disposes  of  subsidies  given  to  ngriculturjil  under- 
takiugs,  premiums,  awards,  and  bounties  awarded  to  agriculture,  including  those 
couierred  at  cattle  shows  and  exhibitions  of  agricultural  machinery. 

A  second  bureau  has  charge  of  veterinary  schools  and  services,  including  the 
inspection  of  all  imported  cattle,  the  supervision  of  sanitary  police,  and  the  indem- 
nity for  cattle  slaughtered  for  sanitary  preventive  reasons. 

A  third  bureau  has  charge  of  legislation  and  food  products,  and  also  has  charge  of 
parliamentary  bills  on  agriculture  and  of  the  adjustment  of  the  rural  code,  and  dis- 
charges ail  the  functions  of  a  statistical  bureau.  These  three  bureaus  constitute  the 
Direction  of  Agriculture. 

In  addition  to  the  Direction  of  Agriculture,  which  is  one  of  the  main  divisions  of 
^'^'uistry,  there  is  another  main  division,  known  as  the  Central  Service.     It  is 
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divided  into  two  bureaus.  The  first  has  charge  of  all  the  adiniiiistrativo  details, 
appointmeuts,  promotions,  transfers,  and  organization  of  the  staff  of  the  forestry 
division.  Furthermore,  it  controls  the  receipt  and  dispatch  of  correspondence,  the 
transfer  of  decrees  and  papers  to  Parliament,  the  estimates  and  all  communications 
to  the  Superior  Council  of  Agriculture,  to  the  members  of  Parliament,  ^nd  to  other 
directors  of  the  Governuient. 

The  second  bureau  of  this  service  is  charged  with  the  control  of  accounts,  all 
bookkeeping,  the  care  of  the  archives,  of  the  library,  and  the  custody  of  documents. 
The  most  interesting  feature  of  the  French  Ministry  of  Agriculture  is  that  which 
places  the  Central  Service  under  the  control  of  a  board  of  advisers,  consisting  of 
the  minister  himself,  the  director-general  of  agriculture,  the  Director  of  Forestry, 
the  director  of  agricultural  hydraulics,  the  director  of  the  "haras"  (horse-breed- 
ing establishments),  the  ministei-'s  private  secretary,  the  senior  officer  of  the  Central 
Service,  and  the  chief  clerk  of  the  same;  all  these — with  the  exception  of  the  min- 
ist^ir  himself — are  permanent  officers.  This  board  of  advisers  controls  absolutely 
the  conduct  of  the  department,  besides  determining  any  question  especially  referred 
to  it  by  the  minister  himself.  All  appropriations  are  submitted  to  it,  and  all  pro- 
motions or  penalties  require  its  approval. 

Subjoiried  is  a  statement  showing  the  appropriations  for  the  use  of 
the  French  Ministry  of  Agriculture  for  the  fiscal  year  of  1894.  It 
gives  a  general  icleii  of  its  wide  8coi)e  and  varied  functions,  for  which 
nextyear's  appropriations  aggregate  (exclusive  of  forestry,  Avhich  is  more 
than  self-supporting)  over  five  and  a  half  millions  of  dollars.  The  vast 
sum  provided  as  subsidies,  bounties,  and  premiums  in  certain  lines  of 
culture  to  certain  agricultural  institutions  and  to  undertakings  in  the 
line  of  rural  engineering  is  worthy  of  notice,  as  is  also  the  item  of 
interest  guaranteed  to  companies  undertaking  useful  work  in  agricul- 
ture and  for  aid  to  sufferers  from  sundry  casualties.  But  in  no  way 
can  they  be  commended  for  emulation  by  the  Government  of  the 
United  States,  except  as  to  forestry. 

Appropriaiians  for  French  Ministry  of  Agriculture  for  1894. 

Salaries  of  the  minister,  staff  of  central  administration,  sundry  expenses, 
publications,  subscriptions  to  publications,  inspection  service,  etc $221,830 

Agricultural  education  and  breeding  establishments,  including 
salaries  of  teachers  and  employees,  material,  and  plant $319,  000 

Veterinary  schools 209,  390 

528, 390 

Subsidies  to  sundry  agricultural  institutions 400,  000 

Subsidies  to  useful  works  in  agricultural  hydraulics 274,  000 

Premiums  or  bounties  in  silk  culture 800, 000 

Premiums  or  bounties  in  flax  and  hemp  culture 500, 000 

Subsidies  and  expenses  for  the  restoration  of  vineyards 200,  000 

2, 174, 000 

Interest  guarantied  to  companies  undertaking  useful  i)ublic  works 209, 550 

Encouragements  to  the  horse  industry 316, 400 

Maintenance  of  the  **  haras,"  or  horse-breeding  establishments 1, 065, 516 

Epizootic  diseases,  including  indemnity  for  animals  slaughtered 115, 560 

Encouragements  to  agriculture,  including  delegates  to  foreign  countries, 

traveling  burses 380, 000 

Decennial  statistics 12, 000 

Destruction  of  wolves 8, 000 


14       REPORT  OF  THE '  SECRETARY  OF  AGRICULTURE. 

Aualyses  of  butters  and  fats  $i,  000 

Agricultural  hydraulics,  policing  and  supervision  of  water,  special  iuves- 

tigations,  and  state  works 279,  700 

Aid  to  8ufFei;er8  from  sundry  casualties 474,  000 

Aggregating,  with  sundry  other  minor  items,  a  total,  exclusive  of  forestry 

and  agriculture  in  Algeria,  of 5, 792,  ^28 

Forestry  is  provided  for  by  a  special  appropriation  of  $2,644,000.  The  total 
appropriation  for  the  Ministry  of  Agriculture,  including  forestry,  is  $8,436,628. 
Forestry  is,  however,  given  separately,  because  it  returns  an  income  much  in  excess 
of  its  expenditures.  The  receipts  of  the  Government  from  its  forests  and  the 
amounts  received  from  town  governments  and  public  establishments  for  the  super- 
vision and  management  of  their  forests  aggregate  $5,600,000.  The  appropriations 
for  forestry  include  the  cost  of  technical  instruction  in  that  subject  to  the  amount 
of  $35,000.  The  actual  products  of  the  fui'ests  bring  $5,400,000  into  the  treasury  oi 
France. 

It  is  well  for  AmOTioans  to  observe  that  forestry  in  the  foregoing 
r6sum6  of  the  French  Ministry  of  Agriculture  is  treated  with  that  con- 
sideration which  its  import-aBee  to  all  other  vegetable  life,  and  also 
to  the  continued  exigtenoe  of  humanity  itself  upon  this  earth,  merits 
and  demands. 

ITALIAN    GENERAL  DITIECTION  OF  AaHICULTURE. 

Besides  the  relations  existing  between  agricultuie  and  the  Govern- 
ments of  Great  Britain,  Germany,  and  France,  it  may  be  well  to  briefly 
set  forth  those  established  between  the  Goveinment  and  the  agricul- 
tural interests  of  Italy. 

The  department  which  in  this  country  has  special  charge  of  the  agricultural 
interests  is  known  as  the  Greneral  Direction  of  Agricaltare,  and  forms  a  branch  of 
the  Ministry  of  Agriculture,  Industry,  and  Commerce.  The  duties  of  this  depart- 
ment are  distributed  among  four  divisions: 

The  first  deals  with  agriculture  proper;  the  second,  known  as  the  division  of 
zootechnie,  deals  with  all  that  relates  to  cattle,  injects,  game,  and  fisheries;  the 
third  has  charge  of  the  woods  and  forests;  the  fourth  of  agricultural  hydraulics 
(which  include  irrigation,  drainage,  and  land  improvements)  and  mines. 

There  is  also,  in  addition  to  the  General  Direction  of  Agriculture,  a  Bureau  of 
Agricultural  Legislation. 

The  first  division  above  mentioned,  dealing  with  agriculture  proper,  is  subdi- 
vided into  three  sections : 

Section  1  relates  principally  to  agricultural  instruction,  having  supervision  of 
experiment  stations,  laboratories,  collections,  schools  of  agriculture,  and  of  the  dif- 
fusion of  agricultural  instruction  in  training  schools  for  teachers,  as  well  as  in  ele- 
mentary schools. 

Section  2  has  charge  of  measures  for  the  improvement  of  vine  culture  and  horti- 
culture, the  investigations  relating  to  the  diseases  of  plants,  supervision  of  agri- 
cultural shows  and  exhibitions,  fertilizers,  and  agricultural  machinery,  and  is  espe- 
cially charged  with  the  establishing  of  chambers  of  agriculture.  Section  2  is  in 
immediate  communication  with  the  council  of  agriculture,  to  be  described  hereafter. 

Section  3  has  charge  of  all  matters  pertaining  to  agricultural  industries  and  eco- 
nomic questions. 

Connected  with  the  first  division  of  the  General  Direction  of  Agriculture  are  cer- 
tain consulting  bodies.  The  first  of  these  is  the  council  for  agricultural  instruction, 
of  which  the  minister  is  chairman,  and  which  includes  besides  14  members,  9  being 
appointed  for  three  years  by  the  King,  4  being  elected,  1  each  year,  by  the  council 
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of  agriculture,  while  the  fourteenth  is  the  director-general  of  agriculture  ex  ojflcio. 
The  council  meets  in  regular  session  twice  yearly,  but  a  committee  of  the  council, 
consisting  of  the  deputy  chaimiau,  3  members  selected  by  the  minister,  and  the 
director-general,  meets  monthly. 

The  council  of  agriculture  consists  of  (1)  24  presidents  of  chambers  of  agriculture, 
6  presidents  of  agricultural  associations,  including  economic  societies,  veterinary 
societies,  or  other  bodies  established  in  the  interest  of  forestry,  agriculture,  or  stock- 
raising,  who  are  selected  yearly  by  the  minister  from  a  list  of  agricultural  bodies 
entitled  to  representiition ;  and  (2)  15  councilors,  holding  appointment  by  royal 
decree  and  selected  for  their  knowledge  of  economic  and  other  branches  of  learning 
connected  with  agriculture. 

The  following  officers  are  members  ex  ojfficio: 

(1)  The  Secretary-general  of  the  Ministry. 

(2)  Director-general  of  agriculture. 

(3)  The  chairman  of  the  zootechnic  commission. 

(4)  Tlie  chairman  of  the  horse-breeding  commission. 

(5)  The  chairman  of  the  council  of  woods  and  forests. 

(6)  The  chairman  of  the  commission  on  viticulture. 

Two  members  are  appointed  by  royal  decree  president  and  vice-president,  but 
whenever  the  minister  is  present  he  occupies  the  chair.  The  secretary  of  the  coun- 
cil is  a  clerk  in  the  department  of  agriculture,  nominated  by  the  minister. 

The  regular  annual  sessions  of  the  council  take  place  in  April,  but  the  minister 
may  summon  extraordinary  meetings.  Members  of  the  council  who  do  not  reside  in 
the  capital  are  allowed  traveling  expenses  and  a  subsistence  of  $3  per  diem  while 
attending  the  sessions.  The  proceedings  of  the  council  are  published  at  the  Gov- 
ernment's exi)ense.  The  council  is  represented  by  delegates  on  various  other  boards, 
such  afl  the  commission  of  customs  valuation,  the  council  for  the  assessment  of  rail- 
way rates,  the  council  for  agricultural  instrncti<»n,  the  council  for  salt  and  tobacco 
monopolies,  and  on  the  college  of  customs  experts. 

The  commission  on  viticulture  consists  of  12  members  appointed  l»y  royal  decree, 
4  of  whom  are  appointed  each  year  and  serve  for  three  years.  The  chairman  is  the 
director-general  of  agriculture,  while  the  chief  of  the  first  division  and  three  inspect- 
ors of  agriculture  are  ex  ojSHcw  members. 

The  system  of  advisory  councils  prevails  also  in  regard  to  the  second  division, 
particularly  with  reference  to  the  horse-breeding  service,  in  which  the  director- 
general  is  assisted  by  a  council  consisting  of  the  director-general  of  cavalry,  the 
director  of  the  second  division  in  the  agricultural  department,  the  chief  officer  of 
the  breeding  establishments,  2  delegates  elected  by  the  veterinary  schools,  2  delegates 
from  the  horse-breeding  societies,  1  officer  of  cavalry  nominated  by  the  minister  of 
war,  and  1  other  member  appointed  for  three  years  by  the  minister  of  agriculture. 
This  council  meets  twice  a  year. 

The  third  division,  relating  to  **  woods  and  forests,'*  and  the  fourth,  relating  to 
''agricultural  hydraulic-s,"  or  what  may  be  called  rural  engineering,  are  practically 
organized  on  very  much  the  same  line  as  the  divisions  already  described,  including 
the  invariable  advisory  council,  consisting  of  several  officials  serving  ex  officio  and 
other  persons,  appointe^l  either  by  the  minister  or  by  royal  decree. 

The  estimates  for  maintenance  of  services  under  the  general  direction  of  agricul- 
ture aggregated,  for  the  fiscal  year  ending  in  1890,  $1,424,613,  of  which  nearly 
$1,200,000  was  for  ordinary  expenditures,  the  others  being  classed  as  extraordinary'. 
It  must,  however,  be  borne  in  mind  that,  exclusive  of  some  $23,000  expended  in  sup- 
plying private  landowners  with  young  trees,  the  administration  of  the  forestry 
department  shows  a  balance  or  surplus  over  expenditures  aggregating,  for  a  period 
of  five  years,  over  $100,000. 

From  the  foregoing  synopses,  which  show  what  four  of  the  oldest 
nations  of  the  earth  are  doing  to  conserve  and  encourage  successful 
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agriculture  within  their  respective  domains,  it  is  possible  for  Americans 
to  draw  many  useful  lessons.  Therefore  they  have  been  prepared  and 
submitted  as  didactic  data  to  which  agricultural  colleges,  experiment 
stations,  and  i^ractical  farmers  of  the  United  States  may  turn  for  useful 
suggestions.  In  a  government  like  this,  while  it  is  not  desirable  to 
copy  all  the  forms  of  administration  which  prevail  in  the  Old  World, 
the  substance  may,  in  most  cases,  be  taken  and  assimilated  to  our  use, 
so  as  to  be  of  universal  beneficence  to  our  citizens.  It  is  our  duty  and 
destiny  to  seize  the  good  and  reject  the  bad,  as  it  may  be  discovered,  in 
all  the  departments  of  all  forms  of  human  government. 

EXPENDITURIIS. 

When  the  present  Secretary  of  Agriculture  took  charge  of  the  Depart- 
ment there  were  upon  its  pay  rolls  2,497  emi)loyees.  To-day,  however, 
there  are  on  the  pay  rolls  of  the  Department  of  Agriculture  only  1,994, 
a  reduction  of  503  employees.  In  justice,  however,  there  should  be 
deducted  from  the  present  current  expenses  of  the  Department  the 
salaries  of  11  clerks  who  have  been,  at  its  request,  detailed  to  the  IJ.  S. 
Civil  Service  Commission,  and  are  still  paid  their  salaries,  amounting 
to  the  sum  of  $1G,200  per  annum,  out  of  the  appropriation  for  the  De- 
partment of  Agriculture. 

The  strenuous  endeavor  has  been,  in  view  of  a  depleted  public  treas- 
ury and  because  of  the  imperative  demands  of  the  taxpayers  of  the 
United  States  for  economy  in  the  administration  of  their  Government, 
to  rationally  reduce  expenditures  by  the  elimination  from  the  i)ay  rolls 
of  all  persons  not  nee  led  for  an  efiBcient  conduct  of  the  aflairs  of  the 
Department.  At  the  outset  conditions  of  an  unsatisfa<'tory  character, 
due  largely  to  a  system  which  permitted  the  grossest  inequality  in 
compensation  to  the  employees  of  the  Department,  were  confronted. 
Cautiously  and  conscientiously  the  erasure  from  the  pay  rolls  of  the 
Department  of  the  names  of  all  unnecessary  emj^loyees  and  the  increase 
of  its  usefulness  have  been  undertaken  with  persistent  purpose  and  not 
a  passive  vigor  of  will.  There  has  also  been  an  attempt,  not  by  any 
means  yet  completed  nor  satisAvctorily  successful,  to  equalize  compen- 
sation. 

The  expenses  of  the  Department  of  Agriculture  during  the  first 
quarter  of  the  ])resent  year  aggregate  but  $345,870.76,  as  against 
$402,012.42  for  the  parallel  period  of  the  fiscal  year  1S93.  And  it  is 
gratifying  to  observe  that  the  saving  up  to  this  time  is  not  less  than 
12  per  cent  per  annum  on  current  expenses.  In  verification  of  the 
intention  to  make  at  least  this  reduction  x)ermanent,  the  estimates  for 
the  next  fiscal  year,  which  have  been  submitted  to  Congress,  are  less 
by  $369,050.94  than  those  for  the  current  fiscal  year,  which  will  end 
June  30,  1894. 
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Comparative  ftaiement  showing  amount  of  appropriations  for  the  Department  of  Agrir 
culture  for  the  fiscal  year  ending  June  SO,  1894,  and  amount  of  estimat€S  submitted  by 
the  Secretary  of  Agriculture  for  the  fiscal  year  ending  June  SO,  1805.  , 


Office  of  the  Secretary 

Division  of  Accounts  and  Diabnrsementa 

Division  of  Statistics 

Division  of  Botany 

Division  of  Entomology 

Division  of  Ornithology  and  Mammalogy. 

Di  vision  of  P<Hno logy 

Division  of  Microscopy. 

Division  of  Vegetable  Pathology 

Division  of  Chemistry 

Division  of  Forestry 

Division  of  Records  and  Editing 

Division  of  lUastrations 

Diviaion  of  Seeds 

Document  and  Folding  Boom 

Museum 

Lihrarv 

Aericiutural  exx>eriment  stations 

Omco  of  Experiment  Stations 

Experimental  garden  and  grounds 

Furniture,  cases,  and  repiurs 

Postage 

Contingent  expenses 

Road  making  and  management 

Experiments  in  the  manufacture  of  sugar. 

IrrigMtion  investigations r-. 

Nutrition 

Fiber  investigations 

Bureau  of  Animal  Industry 

Quarantine  stations  for  neat  cattle 

W  eather  B  ureau 


Total 


Appropria- 
tion, 1804. 


$81. 

17, 

146, 

38. 

29. 

^7. 

11. 

6, 

25, 

99, 

27, 

6. 

19. 

148. 

10, 

7. 

3. 

745, 


900.00 
700.00 
100.00 
600.00 
800.00 
360.00 
300.00 
700.00 
600.00 
000.00 
820.00 
300.00 
000.00 
920.00 
460.00 
840.00 
000.00 
000.00 


34, 

10, 
5. 
25, 
10. 
20, 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 


6. 

850, 

15. 

951. 


000.00 
000.00 
000.00 
100.00 


3, 323, 500. 00 


Estimate 
for  1895. 


|77, 500. 00 
17, 700. 00 
146.100.00 
33,600.00 
29.800.00 
27,360.00 
11.300.00 

7,300.00 
25.600.00 
32,000.00 
29.820.00 

8, 500. 00 
18,200.00 
44, 000. 00 
11.000.00 

6,840.00 

6.000.00 


25,000.00 
32,000.00 
10. 000. 00 

5,000.00 
25,000.00 
10,000.00 
10,000.00 

8,000.00 
10.000.00 


700, 000. 00 

12,000.00 

851,223.06 


2,233,843.06 


Increase. 


$1,200.00 


600.00 


2.000.00 
2,200.00 


540.00 
'  3, 666.' 00 

25*666.' 66 


2.000.00 
10,000.00 


46, 540. 00 


Decrease. 


$5,600.00 


6,600,00 


7.000.00 


800.00 
104, 920. 00 


1,000.00 

"745,'666.'66 

'"2,666.66 


10,000.06 


5,000.00 

150.000.00 

3,000.00 

06,876.04 


1, 136, 196. 04 


Amount  of  items  representing  decrease  of  appropriations $1. 136. 196.04 

Amount  of  items  representing  increase  of  appropriations 46,540.00 

Total  decrease 1.089,666.94 

Deducting  amount  appropriated  b>  Congress  for  State  experiment  stations,  and  im- 
properly included  in  the  appropriation  for  the  Department  of  Agricuit  iire 720, 000. 00 


Net  decrease. 


369.656.04 


CHANGB— PERMANENCrsr. 


Ainoiig  tho  heads  of  divisions  in  the  Department  of  Agriculture 
changes  under  the  present  administration  have  been  exceedingly  few, 
because  the  gentlemen  in  charge  of  the  several  divisions  are  gener- 
ally skilled  scientists.  They  are  experts  in  their  respective  profes- 
sions. Many  of  them  are  known  throughout  the  scientific  world,  in 
which  they  have  worked  aU  their  lives,  and  their  investigations  are 
common  to  the  English,  German,  French,  and  Italian  languages. 

Dr.  George  Vasey,  the  Chief  of  the  Division  of  Botany,  died  early 
in  March,  1893.  He  was  known  as  a  great  botanist  and  a  high  author- 
ity in  his  specialty  throughout  the  world.  His  loss  is  profoundly 
mourned  by  his  countrymen  who  were  laboring  in  the  same  delightftd 
field  with  himself,  and  by  botanists  over  the  sea,  throughout  Great  Brit- 
ain, and  the  Continent.  Hisi)osition  was  immediately  tendered  to,  and 
accepted  by,  Mr.  F.  V.  Coville,  his  most  cai)able  assistant  in  that 
division.  The  other  changes  occurred  because  of  resignations.  Mr. 
A,  W.  Harris,  Director  of  the  Office  of  Experiment  Stations,  resigned 
AG  93 2 
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to  accept  the  presidency  of  the  Maine  State  College  of  Agriculture  and 
the  Mechanic  Arts^  and  his  place  was  filled  by  the  promotion  of  Mr.  A.  0. 
True,  who  was  his  assistant.  Maj.  B.  F.  Fuller  resigned  his  position 
as  Chief  of  the  Division  of  Accounts  and  Disbursing  Ofiicer,  and  was 
succeeded  by  Mr.  F.  L.  Evans,  who  had  been  his  faithful  first  aid  for 
several  years. 

With  the  exception  of  one  division — ^that  of  Statistics — these  are  the 
only  changes  made  in  the  chiefs  of  divisions  where  technical  knowl- 
edge and  skill  are  required,  and  in  each  instance  the  vacancy  was 
filled  with  certain  advantage  and  good  results  to  the  service  by  the  pro- 
motion of  experienced  assistants.  These  promotions  are  a  recognition 
of  long,  faithful,  competent,  and  useful  labors  in  behalf  of  the  Govern- 
ment. They  are  intended  to  stimulate  ambition,  fidelity,  and  industry 
among  aU  well-disposed  employees  of  this  Department. 

Each  promotion  in  the  Department  ought  to  be  hereafter  in  itself  a 
declaration  that  the  person  advanced  in  rank  and  salary  has  a  superior 
record  for  merit  and  efficiency,  and  is  capable  of  a  higher  grade  of 
service,  and  therefore  entitled  to  an  increase  of  compensation. 

THE  classhtbd  service. 

The  classified  service  is  defective,  owing  to  the  arbitrary  advance  in 
the  rank  and  pay  of  clerks,  without  requiring  a  higher  grade  of  service 
or  any  increase  of  skill  or  intelligence.  Thus  we  find  inequities  in  com- 
pensation. One  clerk  may  be  drawing  $1,800  per  annum  because  he  is 
in  the  $1,800  class,  and  yet  doing  only  the  work  adapted  to  a  person  in 
the  $840  class,  ^hese  inequalities  of  compensation  are,  perhaps,  due 
more  to  the  appropriation  acts  creating  statutory  positions  than  they 
are  to  the  law  creating  the  U.  S.  Civil  Service  Commission,  or  to  the 
rules  and  regulations  which  that  Commission  has  adopted. 

An  obvious  method  of  rectifying  this  injustice  is  to  be  found  in  mak- 
ing the  appropriations  in  gross  for  the  pay  of  the  clerical  force  of  each 
Department,  and  leaving  the  head  thereof  to  determine,  from  the  char- 
acter and  quality  of  the  service  required,  how  much  each  clerk  shall 
be  i)aid.  In  all  great  business  concerns — mercantile,  financial,  and 
manufacturing — compensation  depends  upon  the  quality  and  character 
of  the  service,  and  the  promptness  and  fidelity  with  which  it  is  ren- 
dered. There  can  be  no  good  reason  urged  against  the  Government  of 
the  United  States  securing  efficient  services  in  the  same  manner  that 
they  are  secured  by  the  successful  business  interests  of  the  country. 
No  one  can  take  charge  of  a  Department  of  the  Government,  and  of 
his  own  volition  employ  servants  of  mediocre  ability  or  inefficient, 
except  at  the  cost  of  his  own  reputation  and  much  loss  to  the  public 
service  and  public  purse. 

In  the  Department  of  Agriculture  there  are  87  employees  who  came 
in  after  examination  and  certification  from  the  eligible  lists  by  the 
TJ.  S.  CivU  Service  Commission.    But  there  have  been  638  x>^rsonB 
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placed  in  the  classified  service  of  the  Department  of  Agricnlture,  by 
Presidential  orders.  Of  that  number,  118  were  ordered  in  by  President 
Arthur;  by  President  Cleveland  during  his  former  administration,  90 
at  one  time  and  116  at  another;  while  President  Harrison,  by  his 
order  of  January  5, 1893,  placed  314  persons  in  the  classified  service 
of  the  Department  of  Agriculture.  So  that  there  have  been  placed 
upon  its  pay  rolls  725  persons  in  the  classified  service. 

The  erroneous  impression  that  a  clerk  in  the  classified  service  is  pro- 
tected, or  that  he  has  any  vested  right  in  an  office,  so  as  not  to  be 
amenable  to  higher  authority  because  of  delinquencies  or  malperform- 
ance  of  duty,  seems  to  be  quite  generally  entertained,  and  especially 
by  those  who  have  come  into  the  service  through  "an  order"  rather 
than  by  a  rigid  examination.  That  this  is  not  true,  and  that  tenure 
of  office  in  any  Department  dei)end8  upon  industry,  fidelity,  and  prompt- 
ness, ought  to  be  italicized  in  the  daily  routine  of  duties  by  all  those 
having  authority;  and  it  should  be  understood  that  personal  merit 
and  efficiency  alone,  rather  than  any  extraneous  influence,  can  secure 
and  hold  promotions  in  the  public  service. 

It  is  further  suggested  that,  in  the  interest  of  an  efficient  service,  the 
Civil  Service  Commission  should  provide  a  noncompetitive  examina- 
tion for  any  employees  of  a  Department  whom  the  head  thereof  shall 
select  from  those  placed  in  the  classified  service  by  a  Presidential  order, 
and  that  in  the  case  of  noncertification  by  the  Civil  Service  Commis- 
sion after  being  thus  examined  such  employees  should  be  dropped  from 
the  rolls. 

DISTRIBUTION  OF  SEBD  AT  THE  PUBLIC  EXPENSE. 

The  first  United  States  Commissioner  of  Patents,  Henry  L.  Ellsworth, 
in  the  year  1836  conceived  the  idea  of  distributicg  new  and  improved 
varieties  of  seed  among  the  farmers  of  the  United  States,  and  from 
that  time  he  patriotically  procured  the  seed  and  distributed  it  at  his 
own  expense  until  the  year  1839,  when,  upon  his  recommendation,  Con- 
gress appropriated  $1,000,  to  be  taken  from  the  Patent  Office  fonds,  for 
the  purpose  of  collecting  and  distributing  rare  and  improved  varieties  of 
seeds,  and  prosecuting  agricultural  investigations  and  procuring  agri- 
cultural statistics.  And  from  this  small  beginning,  fifty-four  years  ago, 
the  Seed  Division  of  the  Department  of  Agriculture  has  grown  to  its 
present  unwieldy,  unnecessary,  and  extravagant  proportions;  so  that 
in  the  year  1892  there  was  appropriated  the  sum  of  $135,400  for  the  pur- 
pose of  purchasing  seeds,  bulbs,  and  cuttings  for  gratuitous  distribution. 

In  1891  the  seeds  purchased  cost,  in  round  numbers,  $40,000,  while 
the  labor  and  expenses  of  putting  them  up  and  distributing  them 
alone  cost  the  Department  $50,676.75.  If  there  ever  was  a  good 
reason  for  the  original  purchase  of  new  and  improved  varieties  of  seeds 
for  gratuitous  distribution  there  is  certainly  now  no  valid  reason  for  the 
purchase  and  distribution  of  ordinary  seeds,  bulbs,  and  cuttings  which 
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are  common  in  all  the  States  and  Territories,  and  easily  obtainable  at 
low  prices  by  the  people  generally.  This  is  particularly  true  since  the 
establishment  of  an  exi)eriment  station  in  each  State  and  Territory, 
These  stations,  by  their  very  character  and  name,  are  the  proper  agen- 
cies to  experiment  with  and  test  new  varieties.  Each  station  is  pre- 
sumed to  be  in  charge  of  a  director,  of  such  scientific  agricultural 
training  and  so  well  informed  as  to  the  requirements  of  soil,  climate, 
and  other  environments,  that  he  is  especially  qualified  to  make  the 
testa  to  determine  the  value  of  each  kind.  From  the  first  appropria- 
tion down  to  the  last,  the  Government  of  the  United  States  haa 
expended  in  seed  distribution  the  sum  of  $3,101,600,  an  average  during 
fifty-three  years  of  $58,520.75  each  year. 

The  dimensions  of  this  distribution  of  seeds  by  legislation  and  legis- 
lators are  made  visible  in  the  light  of  the  fact  that  for  this  calendar 
year  enough  cabbage  seed  has  thus  been  sent  out  to  plant  19,200  acres, 
a  sufiicient  quantity  of  beans  to  plant  4,000  acres,  of  beets  enough  to 
plant  2,500  acres,  of  sweet-corn  to  plant  7,800  acres,  together  with 
enough  cucumber  seed  for  2,025  acres,  enough  musk  and  watermelon 
seed  to  plant  2,675  acres;  and  that,  altogether,  this  Department  has 
sent  out,  in  more  than  nine  millions  of  packages,  a  sufficient  amount  of 
flower  and  vegetable  seeds  to  plant  89,596  acres  of  land. 

That  this  popular  dissemination  is  regarded  altogether  as  a  gratuity, 
and  not  of  any  appreciable  advantage,  is  proved  by  the  failure  of  any 
general  recognition  of  benefits  by  those  who  have  received  the  packages, 
notwithstanding  the  fact  that  the  instructions  of  the  Department  require 
them  to  report  results. 

In  view  of  the  above  facts,  this  enormous  expenditure,  without  com- 
pensatory benefits,  ought  to  be  abolished.  Therefore,  looking  to  its 
final  abolition,  more  than  $100,000  for  the'  fiscal  year  ending  June  30, 
1895,  has  been  stricken  from  the  estimate  for  this  spurpose,  and  the 
$35,000  estimated  ought  to  be  confined  strictly  to  the  purchase  of  new 
and  improved  varieties,  and  even  these  ought  to  be  distributed  only 
through  experiment  stations.  Thus  seed  will  be  tested  and  found  val- 
uable or  otherwise.  After  the  test  has  been  completed  by  the  experiment 
station  the  propagation  of  the  useful  varieties  and  the  rejection  of  the 
valueless  should  be  left  to  the  common  sense  of  the  people,  who  will  have 
been  informed  as  to  local  value  and  adaptability  by  the  experiment 
station  bulletins.  An  experiment  is  simply  a  test.  It  determines  that 
a  thing  is  of  value  or  that  it  is  worthless.  There  can  be  no  experiment 
in  perpetuity,  and  this  illustrates  the  fallacy  of  purchasing  and  distiibu- 
ting,  year  after  year,  the  ordinary  varieties  of  turnip,  cabbage,  celery,, 
and  other  seeds. 

For  the  fiscal  year  ending  June  30,  1893,  there  were  paid  out  by  the 
Department  of  Agriculture,  directly  for  seeds,  $66,548.61;  and  the 
remainder  of  the  ai>propriation  of  $130,000  was  absorbed  in  the  cost  of 
putting  them  into  packages  and  delivering  them  for  distribution.    And 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 


21 


to  the  above  operating  expenses  of  the  Seed  Division  there  most  be 
added  its  fixed  charges  in  the  form  of  statutory  salaries,  amounting 
to  $13^520,  and  this  swells  the  annual  expenditure  to  $143,520.  The 
number  of  packages  of  seed  distributed  by  the  Department  for  the  year 
1892  was  7,700,000,  and  they  cost  2  cent«  apiece,  while  the  average  cost 
of  the  9,000,000  packages  of  seed  distributed  during  the  present  fiscal 
year  is  1  cent  and  4  mills  x>er  package. 

Out  of  the  appropriation  made  for  seed  distribution  for  the  year  end- 
ing June  30, 1894,  after  all  the  above  detailed  work  of  purchasing  and 
distributing,  there  will  be  more  than  $20,000  covered  back  into  the 
Treasury  of  the  United  States. 

The  following  is  a  comparative  statement  of  seeds  purchased  in 
1892-'93  and  1893-'94,  showing  an  increase  in  the  quantity  of  seed 
obtained  for  each  dollar  expended  during  this  year,  a  saving  having 
been  effected  and  an  increase  in  quantity  secured  in  each  variety  pur- 
chased: 

Seeds  purchased  in  fiscal  years  189S  and  1894. 


Com. 

■ 

Cotton. 

Beans. 

Peas. 

Vegetable 
8ee<l. 

Flower 
aeed. 

Miscella- 
neons. 

1893-"M 

lg92-'93 

BtuheU. 
2,400 
2,175 

ButheU. 
600 
551 

BfuhelM 
2,000 
1,940 

Bruheli. 
3,030 
2,800 

Poundt. 
135.635 
98,366 

Poundi. 
1,905 
1,582 

BiuheU. 
165 

Increase. 

225 

49 

60 

230 

37, 269 

323 

165 

Percentage  of  increase  in  quantities  purchased  in  1893-94  over  189:2-93, 

Corn 09f 

Cotton 08i 

Beans 03 

Peas : 07i 

Vegetable  seeds 27 

Flower  seeds 17 

Cost  of  seed. 

Total  cost  of  seeds  for  1892-'93 $66,022.59 

Total  cost  of  seeds  for  1893-'94 54,617.10 

Saving  to  the  Government 11,  405.49 

BUREAU  OF  ANIMAL  INDUSTRY. 

The  amount  appropriated  for  this  Bureau  for  the  current  fiscal  year 
is  $850,000;  the  estimate  for  the  ensuing  year  is  $700,000. 


TEXAS  FEVER  REGULATIONS. 


The  regulations  of  1892  have  been  enforced  during  1893,  with  slight 
modifications  exempting  certain  counties  in  Nortli  Carolina,  Virginia, 
and  Arkansas  from  quarantine  regulations.  The  results  have  been 
very  satisfactory.    The  large  stock  yards  of  the  country  have  kept 
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free  Aoin  mfection.  Occasional  local  outbreaks  have  been  largely  such 
as  could  have  been  efPectually  guarded  against  by  the  owners  of  the 
affected  cattle.  The  efficiency  of  control  would  be  greatly  increased 
by  an  amendment  to  the  law  imposing  a  penalty  for  violation  of  the 
regulations  promulgated  by  the  Department,  by  railroad  companies 
tran8i)orting  infected  cattle. 

EXPORT   CATTLE   n^SPECTED. 

The  total  number  of  inspections  made  during  the  past  fiscal  year  was 
Qll,542.  Only  one-tenth  of  the  cattle  tagged  were  rejected  as  not  in 
proper  condition  for  export.  The  exports  of  live  cattle  show  a  falling 
off  of  about  25  per  cent  from  the  preceding  year — a  falling  off  which 
occurred  entirely  in  the  last  half  of  the  year,  and  which,  seems  to  have 
been  due  to  an  increase  in  the  price  of  American  export  cattle. 

VESSEL  INSPECTION. 

Bureau  inspection  of  cattle-carrying  vessels  has  resulted  in  a  con- 
tinual reduction  in  the  percentage  of  losses  of  animals  at  sea.  The 
percentage  of  loss  i«  1891  was  If  per  cent;  in  1892,  seven-eighths  of  1 
per  cent,  and  for  1893,  forty-seven  hundredths,  or  less  than  one-half  of 
1  per  cent. 

INSPECTION  OF  IMPORT  ANIMALS. 

The  total  number  of  animals  arriving  from  Canada  during  the  year 
and  inspected  by  Bureau  officers  was  462,092.  The  total  number  of 
animals  imported  from  transatlantic  countries  was  1,297.  No  con- 
tagious diseases  were  found  among  the  imported  animals.  But  it  is 
essential  that  a  law  should  be  enacted  providing  for  the  inspection  of 
horses  imported  into  this  country,  because  they  are  subject  to  several 
contagious  diseases,  one  of  which  (not  indigenous  to  this  country)  has 
already  been  introduced  by  importation  which  will  involve  for  its 
eradication  a  considerable  outlay  of  money. 

INSPECTION  OF  AMERICAN  CATTLE  IN  GREAT  BRITAIN. 

It  is  deemed  wise  to  continue  this  inspection,  to  learn  the  condition 
in  whi<;h  American  cattle  arrive,  the  extent  of  losses  at  sea,  and  to 
investigate  the  alleged  cases  of  pleuro-pneumonia  reported  by  British 
inspectors.  Such  allegations  have  been  made  in  the  cases  of  64  ani- 
mals during  the  year.  The  diagnosis  has  in  each  case  been  pronounced 
incorrect  by  the  inspectors  of  the  Bureau  of  Animal  Industry,  and  the 
history  of  these  animals,  traced  through  the  record,  has  clearly  shown 
that  no  contagious  disease  existed  where  the  animals  had  been  raised 
and  led,  or  where  they  could  have  been  exposed  in  transit. 

CONTAGIOUS  PLEUROPNEUMONIA. 

Fo  case  of  this  disease  having  been  discovered  in  this  country  since 
^arch  25, 1892,  and  a  caretul  inspection  having  been  maintained  for 
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twelve  months  thereafter,  safficient  to  furnish  evidence  which  would 
remove  all  appreheusion  on  the  part  of  our  own  people,  and  be  accepted 
as  perfectly  conclusive  by  foreign  governments,  it  was  deemed  safe  and 
judicious,  on  April  1  of  this  year,  to  dismiss  the  force  engaged  in  this 
inspection. 

MEAT  INSPECTION. 

Tlie  meat  insi)ection  has  continued  as  prescribed  in  the  regulations 
of  March  25,  1891.  The  extent  of  the  microscopical  inspection  has, 
however,  been  greatly  reduced,  the  intention  being  to  confine  it  rigidly 
to  products  intended  for  direct  export  to  countries  exacting  the  same. 
On  the  other  hand,  the  inspection  of  all  animals,  both  before  and  after 
slaughter,  intended  for  export  and  for  interstate  trade,  has  been 
insisted  upon  and  regulations  regarding  this  inspection  were  issued 
September  13, 1893.  So  far  as  the  microscopic  inspection  extends  it 
has  been  made  more  thorough  by  insisting  upon  a  double  inspection  in 
order  to  secure  perfectly  reliable  results. 

EXPORTS   OF   INSPECTED   PORK. 

During  the  year  ending  Juno  30,  1892,  exi)ort8  of  inspected  pork 
aggregated  38,152,874  pounds.  For  the  year  ending  June  30, 1893,  they 
aggi^egated  but  20,677,410  pounds.  Exports  to  countries  directly  requir- 
ing inspection  were  for  1892, 22,025,698  pounds,  and  for  1S93,  8,059,758 
pounds.  The  falling  oflf  in  this  exi)ort  trade  was  not  confined,  however, 
to  inspected  pork,  the  total  quantity  exported  for  1892  being 665,490,616 
pounds,  while  in  1893  it  was  only  527,308,695  pounds.  The  decrease  is 
partially  accounted  for  by  the  high  prices  of  pork  in  this  country 
throughout  1893.  The  microscopic  inspection  cost  the  Government  6J 
per  cent  on  the  value  of  meat  sold  to  the  countries  which  demanded  that 
inspection;  and  a  comparison  between  the  amount  of  meat  so  inspected 
and  sold  in  1892  to  those  countries  and  the  amount  sold  to  them  in 
1893  shows  that  microscopic  inspection  has  not  increased  our  foreign 
sales  and  that  it  does  not  pay. 

ADDITIONAL   LEGISLATION. 

Existing  law  does  not  adequately  provide  for  the  authoritative  and 
effectual  destruction  of  condemned  carcasses.  Better  provision  for 
this  purpose  is  rendered  all  the  more  necessary  by  the  extension  of 
the  inspection  already  referred  to.  In  the  present  law  there  is  noth- 
ing which  prevents  the  marketing  of  the  carcasses  of  animals  con- 
demned by  the  Department,  in  the  State  where  the  animal  is  killed,  nor 
can  the  Department  follow  such  diseased  carcasses,  in  the  local  mar- 
ket, to  prevent  their  being  shipped  an<l  sold  outside  of  the  State.  The 
public  can  be  properly  prot-ected  against  the  use  of  such  meat  only 
through  some  legislation  compelling  the  immediate  destruction  of  any 
animal  or  carcass  condemned  by  United  States  inspectors. 
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TUBERCULOSIS. 

While  contagious  pleuropneumonia  of  cattle  has  been  successfolly 
eradicated,  the  cattle  of  the  country  are  still  afflicted  with  tuberculosis, 
a  disease  widespread  and  more  dangerous  to  human  life  than  pleuro- 
pneumonia. It  is  essential  that  the  Bureau  of  Animal  Industry  should 
undertake  without  delay  measures  looking  to  its  controL  Investiga- 
tions have  been  made  during  the  past  year  as  to  the  means  of  its  com- 
munication and  the  method  of  its  correct  diagnosis.  Much  progress 
has  been  made  in  this  direction  by  the  studies  of  the  Division  of  Ani- 
mal Pathology.  The  work  must  now  be  extended,  in  cooperation  with 
local  authorities,  until  the  danger  to  human  life  has  been  reduced  to  a 
minimum. 

MALADIE  DU   COIT. 

The  inspectors  of  the  Bureau  have  been  remarkably  successful  in 
combating  a  disease  of  the  horse  known  as  dourineor  maladie  du  coit,  of 
which  an  extensive  outbreak  occurred  during  the  last  year  in  Nebraska 
and  South  Dakota. 

CIVIL  SERVICE  EXAMINATION   OF  INSPECTORS. 

In  this  connection  it  is  recommended  that  hereafter  each  applicant 
for  the  position  of  inspector  or  assistant  inspector  in  the  Bureau  of 
Animal  Industry  be  required,  as  a  condition  precedent  to  his  appoint- 
ment, to  exhibit  to  the  U.  S.  Civil  Service  Commission  his  diploma 
from  an  established,  regular,  and  reputable  veterinary  college,  and  then 
submit  to  such  an  examination  in  veterinary  science  as  that  Commission 
may  prescribe;  and  no  one  failing  to  pass  that  examination  shall  be 
eligible  to  either  of  the  aforenamed  positions.  And,  furthermore,  it  is 
advised  that  all  the  inspectors  now  in  the  service  be  required  to  pa«s 
thiough  the  same  ordeal,  namely,  to  show  their  diplomas  and  submit 
to  a  civil  service  examination. 

DIVISION    OP    £:NT0]\I0L0G7. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $29,800,  which  amount  remains  unchanged  in  the  estimates  for  the 
ensuing  year. 

Satisfactory  experiments  with  remedies  against  the  spread  of  the 
hop  plant-louse  have  been  made  in  Oregon  and  Washington.  Consid- 
erable damage  has  been  reported  in  several  sections  by  a  destructive 
grasshoi)per  of  nonmigratory  form.  A  bulletin  was  widely  circulated 
cont^iining  remedial  suggestions,  which  resulted  in  prompt  measures 
being  taken  and  much  damage  averted.  Arrangements  have  been 
made  for  an  investigation,  by  a  resident  of  Japan,  of  insects  injurious 
to  agriculture  in  that  country,  particularly  of  those  which  would  be 
likely  to  be  introduced  into  this  country.  A  request  was  made  recently, 
by  the  State  board  of  Massachusetts,  that  the  Secretary  of  Agricul- 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE.       25 

ture  should  further  the  efforts  of  the  board  iu  getting  Congressional 
appropriations  to  aid  them  in  fighting  the  gypsy  moth.  There  did  not, 
however,  seem  to  be  sufficient  justification  for  such  assistance,  and  it 
was  accordingly  reftised.  At  the  same  time  the  Department  cheerfully 
tenders  all  legitimate  cooperation  in  the  work,  and  is  ready,  as  in  the 
past,  to  give  the  board  the  benefit  of  its  best  efforts  and  experience. 

Eeports  of  occurrences  of  the  i)ernicious  scale  at  Charlottesville,  Va., 
have  reached  the  Department.  This  is  the  first  apx)earance  of  this 
insect  on  the  Atlantic  coast  of  the  United  States,  and  calls  for  prompt 
educational  cooperation  on  the  part  of  this  Department,  and  this 
has  accordingly  been  freely  tendered.  The  Entomologist,  Prof.  Riley, 
strongly  recommends,  as  part  of  the  work  for  this  fiscal  year,  an  attempt 
to  introduce  the  Caprifig  insect  from  Smyrna  into  California,  and  to 
introduce  from  Ceylon  the  giant  bee  of  India;  therefore,  the  inter- 
ested attention  of  fruit-growers  in  southern  California,  and  of  bee- 
keepers in  the  several  States  is  directed  in  a  sx>ecial  manner  to  these 
suggestions. 

DIVISION  OF  ORNITHOLOG7  AND  MAMMALOG7. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $27,360,  which  amount  remains  unchanged  in  the  estimates  for  the 
ensuing  year. 

The  efforts  of  this  division  have  been  directed  toward  completing 
investigations  begun  several  years  ago,  and  the  preparations  of  results 
for  publication.  Two  economic  bulletins  have  been  published — Hawks 
and  Owls  of  the  United  States,  and  Prairie  Ground  Squirrels  of  the 
Mississippi  Valley.  These  last  probably  cause  more  injury  to  crops  in 
the  United  States  than  any  other  mammals  except  the  pocket  gophers. 
Many  maps  were  prepared  showing  a  detailed  geographical  distribution 
of  mammals  and  birds.  The  United  States  is  practically  divided  into  a 
definite  number  of  belts  or  zones,  each  one  characterized  by  the  pres- 
ence of  certain  animals  and  plants,  thus  intimating  what  normal  agri- 
cultural products  each  zone  is  best  fitted  to  produce.  The  division  is 
engaged  in  tracing  these  various  zones  across  the  continent,  and  in  the 
preparation  of  large  scale  maps  showing  boundaries  in  different  colors. 
These  maps  will  illustrate  to  the  farmer  the  location  of  his  farm  with 
reference  to  the  life  zone  in  which  it  lies,  thus  giving  him  a  key  to  the 
crops  most  likely  to  succeed.  Biological  surveys  begun  in  1889  have 
been  continued  the  present  season  and  carried  across  the  State  of 
Wyoming.  Other  field  work  has  been  instituted  in  Cahforuia,  Oregon, 
Utah,  Nevada,  the  Dakotas,  Nebraska,  Kansas,  and  Colorado,  with 
special  reference  to  the  determination  of  the  northern  boundary  of  the 
zone  known  as  the  Upper  Sonoran.  The  report  of  the  Death  Valley 
Expedition  has  been  published,  and  the  bulletin  on  the  Common  Crow 
is  now  ready  for  the  printer. 
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DIVISION   OP  BOTANY. 

The  sum  appropriated  for  this  division  for  the  current  fiscal  year  is 
$38,600;  the  estimated  expenditures  for  the  next  year  are  $33,600. 

During  the  present  year  the  series  of  forage  exi)eriments,  both  in 
the  subarid  lauds  of  the  West  and  in  the  humid  region  of  the  Gulf 
States,  have  been  concluded  and  final  rei)orts  on  them  are  now  in  prepara- 
tion. The  importance  of  the  results  attained  in  the  experimental  culti- 
vation of  crops  without  irrigation,  at  Garden  City,  Kans.,  has  been  more 
accentuated  during  the  present  season  than  ever  before.  The  wheat 
and  Indian  corn  crop  of  western  Kansas  and  adjacent  regions  for  the 
present  season  has  been,  as  is  well  known,  almost  a  total  failui^e,  so 
much  so  indeed  that  in  many  quarters  not  enough  grain  has  been  pro- 
duced to  suffice  for  next  year's  sowing.  In  the  midst  of  these  condi- 
tions the  Jerusalem  corn  on  the  experiment  farm  has  now  a  good 
stand  and  a  luxuriant  growth,  promising  a  yield  of  20  to  40  bushels 
per  acre.  This  product  is  an  admirable  substitute  for  Indian  com, 
and  from  present  expenence  in  feeding  it  promises  to  be  quite  as 
palatable  to  stock.  In  the  forage  experiments  Hungarian  brome  has 
been  demonstrated  to  be  clearly  superior  to  all  other  forage  plants 
thus  far  tried  in  the  subarid  regions.  With  a  rainfall  from  January  1 
to  September  1  of  8  inches  (more  than  half  of  which  fell  during  the 
month  of  July)  this  gra«s  produced  a  crop  of  hay,  estimated  at  1 
ton  per  acre,  greedily  eaten  by  stock  and  of  high  nutritive  value. 

For  the  future  work  of  the  Division  of  Botany  there  are  contem- 
plated, in  addition  to  a  continuation  of  the  present  work 'of  the  division, 
certain  lines  of  investigation  in  connection  with  the  herbarium  for 
which  there  is  urgent  demand.  One  such  line  of  work  is  the  mainte- 
nance of  a  seed  collection,  to  contain  seeds  of  all  weeds  and  cultivated 
plants,  as  well  as  those  of  our  wild  species  which  are  eaten  by  birds 
and  animals.  Such  a  collection  in  the  hands  of  an  expert  is  required 
to  enable  the  Department  to  answer  inquiries  regarding  the  purity  of 
seeds  put  on  the  market  by  dealers,  the  detection  of  weed  seeds  in  grain 
samples,  the  identification  of  the  vegetable  contents  of  bird-stomachs, 
the  detection  of  adulterations  in  many  commercial  products,  and 
other  questions  of  a  similar  nature.  In  other  lines  also  it  is  pro- 
posed to  develop  and  make  use  of  the  economic  side  of  the  herbarium, 
taking  up  botanical  work,  with  which  State  experiment  stations  are 
not  in  a  position  to  deal. 

A  card  catalogue  of  the  botanical  library  of  the  Department  of 
Agriculture  has  been  completed,  to  which  are  now  being  added  titles 
of  all  botanical  works  accessible  in  the  other  libraries  of  Washington. 
Several  collectors  have  been  employed  during  the  season,  confining  their 
work  principally  to  the  arid  and  subarid  portions  of  the  West. 

DIVISION  OF  VEGETABLE  PATHOLOG7. 

The  sum  appropriated  for  this  division  tor  the  current  fiscal  year  is 
$25,600;  this  sum  remains  unchanged  in  the  estimates  for  next  year. 
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The  work  of  this  division  has  been  divided  aboat  equally  between 
the  laboratory  and  the  field.  In  the  laboratory  a  number  of  diseases 
affecting  fruits,  grains,  and  other  useful  plants  have  been  studied. 
The  field  work  has  covered  improvement  of  machinery  used  in  spray 
ing,  the  determination  of  the  proper  time  or  times  for  applying  fungi 
cides,  and  the  trial  of  substances  known  or  supposed  to  have  fiingicidal 
value.  Another  important  branch  of  this  work  is  the  improvement  of 
cultural  methods  with  a  view  of  preventing  diseases,  thereby  enabling 
plants  to  be  grown  to  the  highest  state  of  perfection. 

The  scattered  nature  of  the  literature  on  fungicides  has  made  it 
desirable  to  bring  together  in  convenient  shape  all  possible  informa 
tion  on  the  subject.  With  this  object  in  view  more  than  1,500  foreign 
and  domestic  references  were  secured  during  the  year,  700  of  which 
have  been  consulted  in  the  original,  and  critically  reviewed.  This  mat- 
ter, together  with  the  published  and  unpublished  data  of  the  division, 
will  form  the  basis  of  a  bulletin  that  will  include  a  discussion  of  the 
chemistry  and  toxicology  of  the  more  important  fungicides,  together 
with  a  critical  r6sum6  of  the  facts  bearing  on  the  fungicidal  value  of 
the  various  substances  now  employed  as  remedies  for  plant  diseases. 

The  diseases  of  citrous  fruits  and  other  subtropical  plants  have  been 
studied  during  the  year  by  two  assistants  stationed  in  Florida.  The 
horticulturists  of  that  State  have  greatly  aided  the  investigations  by 
their.hearty  support.  Several  orange-growers  have  given  parts  of  their 
groves  for  experiments,  and  the  citizens  of  Eustis  have  erected  a  six- 
room  one-story  laboratory,  and  given  it  to  the  division  for  its  exclusive 
use.  This  has  very  materially  aided  in  enabling  the  appropriation 
available  to  be  applied  wholly  to  the  purchase  of  the  actual  means  of 
study,  and  to  meeting  the  expenses  of  field  experiments.  A  plat  of  2 
acres  lying  near  the  laboratory  has  been  established  as  an  experimental 
garden.  The  laboratory  was  furnished  early  last  spring,  and  since  then 
the  studies  of  the  various  diseases  of  citrous  fruits  have  been  pushed  as 
rapidly  as  possible. 

There  are  four  principal  diseases  of  the  orange  and  lemon  now  being 
investigated.  They  cause  an  aggregate  annual  loss  of  fully  $250,000. 
All  of  these  maladies  are  of  an  obscure  nature,  but  it  is  claimed  that  the 
investigations  already  made  have  thrown  very  considerable  light  on 
three  of  them  and  render  an  intelligent  trial  of  remedies  i)ossible.  The 
fourth  disease,  the  orange  blight,  although  one  of  the  most  destructive, 
is  still  very  imperfectly  understood,  but  it  is  hoped  that  the  greatly 
increased  facilities  afforded  by  the  laboratory  will  render  it  possible  to 
discover  the  cause  and  the  remedy  for  the  disease. 

The  causes  affecting  the  fruitfulness  of  i)ears  and  apples  have  been 
made  the  subject  of  further  study.  The  important  discovery,  made 
incidentally  while  investigating  the  effects  of  the  transmission  of  dis- 
ease germs  through  the  flowers  by  bees  and  other  insects,  that  many 
of  our  common  varieties  of  pears  are  incapable  of  self-fertilization,  was 
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pointed  out  last  year.  At  the  same  time  attention  was  also  called  to 
the  fact  that  this  discovery  explained  why  large  blocks  of  single  vari- 
eties of  pears  often  failed  to  bear  satisfactory  crops,  even  though  the 
flowers  were  abundant  and  all  other  conditions  excepting  those  insur- 
ing cross-fertilization  were  present.  In  order  to  obtain  additional  evi- 
dence on  this  point,  the  experiments  made  in  1892  were  repeated  the 
past  season,  the  work  being  carried  on  at  Rochester,  N.  Y.,  and  Parry, 
N.  J.  The  results  of  this  work  verify  the  conclusions  obtained  in  pre- 
vious years,  showing  that  to  insure  the  highest  fruitfulness  pear  and 
apple  orchards  should  consist  of  mixed  varieties.  Where  large  blocks 
of  pears  have  failed  to  fruit  through  lack  of  cross- fertilization  the 
trouble  may  be  remedied  by  top-grafting  with  a  difterent  variety  to 
supply  the  necessary  pollen.  A  bulletin  contaiuing  a  full  account  of 
the  work,  together  with  the  results  obtained,  is  now  ready  for  the 
printer. 

The  work  in  California  has  been  continued  along  practically  the 
same  lines  as  in  previous  years.  The  vine  disease  has  been  made  the 
subject  of  special  study,  and,  in  addition,  several  maladies  of  other 
fruits  have  been  under  investigation.  The  rust  of  prune  leaves,  a  very 
troublesome  disease  in  some  sections,  has  been  successfully  combated 
by  spraying.  The  blighting  or  blasting  of  grape  flowers,  commonly 
known  as  coulure,  has  been  studied  in  the  northern  part  of  the  State, 
This  trouble,  which  is  often  due  to  constitutional  defects  in  the  vine, 
frequently  causes  the  loss  of  the  entire  crop.  During  the  year  a  series 
of  experiments  iu  crossing  and  hybridizing  the  vine  was  carried  on  in 
the  hope  that  by  this  means  varieties  free  from  coulure  might  be 
obtained. 

The  year  has  brought  to  a  close  the  experiments  with  fertilizers  for 
the  prevention  and  cure  of  peach  yellows.  This  Work,  covering  a  period 
of  four  years,  was  carried  on  in  the  heart  of  the  great  peach  region  of 
the  Maryland  and  Delaware  peninsula.  The  results,  wliich  have  been 
published  in  full  in  Bulletin  No.  4  of  this  division,  show,  it  is  claimed, 
conclusively,  that  the  disease  can  not  be  prevented  or  cured  by  apply- 
ing to  the  soQ  any  of  the  well-known  plant  foods.  Thousands  of  dol- 
lars have  been  spent  by  growers  every  year  upon  fertilizers  and  other 
so-called  remedies  of  a  similar  nature,  and  it  is  believed  the  results  of 
the  investigations  made  by  the  division  will  result  beneficially  in 
checking  useless  expenditure.  Since  the  completion  of  the  fertilizer 
work  the  special  agent  in  charge  of  the  investigations  has  been  able 
to  devote  more  time  to  laboratory  researches  into  the  causes  of  the 
disease.  Laboratory  investigations  and  field  experiments,  having  in 
view  the  discovery  of  a  natural  means  of  infection,  have  also  been  under 
way.  So  far  yellows  is  only  known  to  be  communicated  by  budding, 
but  all  the  facts  at  hand  indicate  that  the  disease  may  have  the  power 
rf  spreading  in  other  ways. 

"The  experiments  in  the  treatment  of  wheat  rust,  begun  in  1891,  have 
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been  coutinned;  the  results  of  the  first  season's  work,  covering  the 
treatment  of  seed  and  soil  separately  and  combined,  spraying  the 
plants  at  various  intervals,  etc.,  were  published  in  the  early  part  of 
the  year.  During  the  past  season  the  work  was  wholly  confined  to 
spraying  the  plants,  it  having  been  shown  by  the  previous  year's  labors 
that  the  seed  and  soil  treatments  were  worthless,  so  far  as  the  preven- 
tion of  rust  was  concerned. 

DIVISION  OP  POMOLOG7. 

The  sum  appropriated  for  this  division  for  the  current  fiscal  year  is 
$11,300;  this  sum  remains  unchanged  in  the  estimates  for  next  year. 

The  work  of  this  division  has  included  and  concluded  the  collection 
of  fruit  models  and  edible  nuts,  which  has  been  on  exhibition  at  the 
World's  Fair  during  the  summer.  The  importance  of  the  subjects  illus- 
trated and  the  measure  of  success  attained  have  justified  the  labor 
applied.  !N"early  1,000  models  of  fruits,  comprising  625  varieties,  and 
more  than  300  packages  of  wild  and  cultivated  nuts,  compose  the  col- 
lection. If  provision  is  made  for  the  gradual  and  judicious  enlargement 
of  this  collection  it  may  afford  a  means  of  determining  the  range  of 
climatic  variation  in  our  cultivated  fruits. 

The  economic  work  has  included  the  identification  of  si)eciinens  sent 
'  by  growers  for  that  purpose.  The  collection  of  models,  in  addition  to 
its  scientific  value,  has  been  found  an  effective  help  in  the  work,  and  it 
is  believed  that  the  accuracy  and  reliability  of  this  branch  of  the  work 
of  the  division  is  increasing.  An  examination  of  the  office  records 
shows  that  about  three- fourths  of  the  specimens  sent  for  this  purpose 
have  been  scientifically  identified.  During  the  year  more  than  100 
new  varieties  not  previously  described  have  been  received  for  examina- 
tion, and  have  been  reported  on  as  to  their  value  for  propagation  and 
introduction. 

The  preparation  of  reports  for  publication  on  the  culture  of  different 
fruits  has  been  intermittently  continued.  Current  work  is  urgent  and 
imperative,  owing  to  the  perishable  nature  of  the  specimens  received 
and  the  importance  of  immediate  and  full  replies  to  inquiries.  The 
bulletin  on  nut  culture  is  ready  for  publication ;  that  on  small  fruits 
is  well  under  way,  and  the  tabulation  of  replies  to  the  circulars  on  apple 
culture,  of  which  several  thousand  were  sent  to  apple-growers  during 
two  previous  years,  has  commenced. 

The  preparation  of  the  revised  catalogue  of  American  fruits  has  been 
continued,  this  duty  having  been  intrusted  to  a  properly  qualified 
special  agent.  It  is  believed  that  the  work  can  be  completed  during 
the  coming  year.  The  monograph  on  the  grape  yet  remains  unpub- 
lished. 

DIVISION   OF  GARDENS  AND  GROUNDS. 

The  sum  appropriated  for  this  division  for  the  current  fiscal  year  is 
934,000;  the  estimated  expenditures  for  next  year  are  $32,000. 
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This  division  is  charged  with  the  care  of  the  35  acres  of  grounds  of 
theDepartm^it.  It  has  supervision  also  of  the  glass  structures,  which 
cover  a  space  of  about  three- fourths  of  an  acre  and  are  well  filled  with 
plants.  A  considerable  area  under  glass  is  devoted  to  the  propagation 
and  growth  of  plants  for  distribution  throughout  the  United  States  and 
for  exchange  with  foreign  countries.  The  superintendent  determines 
any  questions  relative  to  practical  horticulture,  floriculture,  fruit-grow- 
ing interests,  aud  economic  gardening  and  garden  architecture  that 
may  be  submitted  to  the  Department. 

The  foUowiug  plants  were  distributed  during  the  past  year:  Straw- 
berries, 30,400;  grapes,  native  and  foreign,  15,000;  olives,  2,734;  cam- 
I>hor,  2,696;  figs,  3,000;  miscellaneous,  consisting  in  part  of  oranges, 
currants,  loquats,  vanilla,  black  pepper,  and  various  semitropical  plants, 
2,875;  tea,  2,690;  coffee,  710;  raspberries,  422;  and  pineapples,  576.  In 
all,  upwards  of  60,000  plants. 

Applications  for  plants  are  often  bewildeiing,  enumerating  plants 
indigenous  in  all  the  zones  of  the  globe,  embracing  the  most  northern 
and  the  most  tropical  of  species,  to  be  tested  perhaps  in  localities  where 
but  few  of  them  could  live,  and  of  such  extensive  variety  that  no  single 
plant  establishment  in  the  world  could  furnish  them.  Eequests  of  this 
kind  involve  considerable  explanatory  correspondence  which  can  not 
be  avoided.  And  while  an  effort  is  made  to  meet  all  reasonable  de- 
mands in  this  direction,  the  Department  exercises  discrimination  as  xo 
the  kinds  of  plants  sent  out,  availing  itself  of  the  experience  gained 
by  testing  the  hardiness  and  other  qualities  of  plants  previous  to  their 
distribution. 

In  the  Southern  States,  where  many  species  of  semitropical  plants 
may  be  successftdly  cultivated,  a  great  desire  is  manifested  to  experi- 
ment with  crops  the  culture  of  which  has  not  hitherto  become  general. 
This  desire  increases  proportionately  as  a  knowledge  of  the  benefits  to 
be  derived  from  diversified  culture  grows.  There  is  much  inquiry  as 
to  the  olive  and  the  fig;  and  of  these  good  collections  are  maintained, 
and  many  thousands  are  annually  propagated  and  sent  to  regions  best 
fitted  for  their  growth. 

DIVISION  OF  FORISSTR7. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $27,820;  the  estimate  for  the  ensuing  year  is  $29,820. 

The  condition  of  the  forestry  industry  in  this  country  still  remains 
markedly  unsatisfactory.  Under  our  present  system  the  efforts  of  the 
Division  of  Forestry  of  this  Department  are  restricted  to  purely  educa- 
tional work,  and  this  has  been  carried  on  for  over  fifteen  years  without 
perceptibly  abating  wasteful  lumbering  and  destructive  fires,  which  are 
destroying  our  primitive  forest  supplies  and  inflicting  permanent  injury 
upon  the  lumber  interests  and  seriously  menacing  agriculture.  With 
vll  dne  allowance  for  the  absence  of  verifiable  statistics,  it  may  be 
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safely  asserted  that  the  yearly  wood  consmnptiou  iu  the  United  States 
is  twice  as  great  as  our  estimated  forest  area  is  capable  of  producing 
annually.  In  this  connection  it  must  be  noted  that  the  Division  of  For- 
estry has  not  been  sufficiently  endowed  to  undertake  the  task  of  collect- 
ing reliable  statistics  as  to  the  consumption  and  growth  of  wood  mate- 
rial and  the  prospects  of  supply  and  demand,  which  should  form  the 
basis  of  a  wise  government  policy.  Meantime  supplies  are  waning  and 
proofs  are  accumulating  of  the  malign  influence  of  deforestation. 

The  policy  of  setting  aside  forest  reservations  from  the  public  domain 
— a  policy  far  too  long  delayed  but  now  happily  inaugurated  and  apply- 
ing to  a  total  area  of  17,000,000  acres — should  be  followed  by  a  well- 
considered  8ui>ervi8ion  of  the  same,  and  the  remaining  timber  lands 
on  the  public  domain  should  be  withdrawn  from  disposal.  Without 
forests  to  take  care  of  or  power  to  shape  the  forest  i)olicy  of  the  country, 
this  Department  can  only  suggest  plans  for  a  more  rational  treatment 
of  our  forest  resources. 

In  the  absence  of  appropriations  justifying  statistical  inquiry,  atten- 
tion was  turned  to  the  scientific  side  of  the  forestry  problem  by  this 
division.  The  main  expenditure  of  funds  has  been  in  the  investigation 
of  the  timbers  of  the  United  States,  as  to  their  strength  and  mechani- 
cal properties  when  grown  under  varying  climate  and  iu  different  soils. 
This  work  has  been  carried  out,  so  far,  in  a  way  which  has  elicited 
favorable  comment  from  competent  critics  at  home  and  abroad.  The 
investigation  of  the  longleaf  pine  demonstrates  that  the  bleeding  of 
this  tree  for  turpentine  is  not  injurious  to  the  quality  of  its  timber. 
This  discovery  has  enhanced  the  value  of  the  forests  so  treated  in  the 
Southern  States  by  several  miUion  dollars.  Legislation  is  furthermore 
earnestly  recommended  which  shall  preserve  forest  reservations  and 
provide  for  a  rational  disposal  of  ripe  timber  on  Government  lands, 
similar  to  that  contemplated  by  House  bill  No.  119,  Fifty-third  Con- 
gress, amendment  of  section  24. 

While  recognizing  the  differences  between  our  system  and  those  of 
European  countries  which  are  successfully  applying  methods  of  forest 
administration  inapplicable  to  the  United  States,  we  must,  neverthe- 
less, turn  to  those  that  have  made  forest  administration  a  success  for 
suggestions,  and  the  Eepublic  of  Switzerland  is  commended  as  furnish- 
ing the  most  practical  economic  data  in  this  particular. 

It  is  not  inappropriate  to  call  attention  to  an  act  to  repeal  timber-cul- 
ture laws,  and  for  other  purposes,  approved  March  3, 1891,  and  to  sug- 
gest further  legislation,  if  it  be  deemed  necessary,  to  properly  construe 
section  24  of  that  act,  which  authorizes  the  President  of  the  United 
States  to  "  set  apart  and  reserve,  in  any  State  or  Territory  having  public 
land  bearing  forests,  in  any  part  of  the  public  lands  wholly  or  in  part 
covered  with  timber  or  undergrowth,  whether  of  commercial  value  or 
not,  as  public  reservations,  and  the  President  shall,  by  public  procla- 
mation, declare  the  establishment  of  such  reservations  and  the  limits 
thereofc^ 
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Members  of  the  American  Forestry  Association,  and  all  other  citizens 
interested  in  the  conservation  of  woodlands  and  the  reafforestation  of 
denuded  areas  of  lands  not  suitable  to  tillage,  will  oe  pleased  to  read  in 
"Dankleman's  Zeitschrift,  September,  1893,"  the  deserved  compliment 
which  the  reviewer  of  the  United  States  timber  examination  work  (insti- 
tuted by  B.  E.  Fernow,  in  charge  of  forestry  interests)  has  unreservedly 
awarded  this  Department.  The  judgment  of  Mr.  Fernow's  work  in  this 
division,  in  his  scientific  investigation  of  the  several  varieties  of  timber, 
as  to  strength,  durability,  and  general  utility,  in  relation  to  the  condi- 
tions of  growth,  is  all  the  more  valuable  because  the  gentleman  who 
gives  it  is  himself  in  charge  of  forestry  work  of  a  similar  character  for 
the  Prussian  Government.  And  it  is,  therefore,  a  matter  of  congratula- 
tion, among  all  those  who  realize  the  importance  of  forestry  work  in  the 
United  States,  to  read  the  following  unequivocal  and  merited  commenda- 
tion of  the  work  of  this  division  in  the  Department  of  Agriculture: 


This  plan  of  work  is  as  remarkable  for  its  scope  as  for  consistent  pursuit  of 
eminently  practical  rosult.  Although  Germany  has  accomplished  a  great  deal  in 
some  directions  of  this  fields  especially  in  investigating  the  laws  of  growth  and 
wood  structure,  we  are  yet  far  from  having  such  a  comprehensive  and  indispensable 
knowledge  even  of  our  most  important  timbers.  We  must  admit,  with  a  certain 
sense  of  humiliation,  that  the  Americans  show  us  what  it  is  we  reaUy  ought  to 
know,  and  that  they  have  already  by  far  surpassed  us  in  the  elaborate  organization 
for  these  investigations. 

If,  in  less  than  a  decade,  Americans  have  in  a  forestry  specialty  sur- 
passed Germany,  why  can  not  we  a  generation  hence  rejoice  in  the  most 
efficient  forestry  system  of  the  world?  And  can  the  result  be  reached 
in  a  popular  government  through  other  than  educational  institutions, 
beginning  with  the  common  schools?  And  to  initiate  a  tree-conserv- 
iug  and  tree-planting  crusade  that  shall  be  efficient  and  benignant  will 
be  the  constant  aim  of  this  Department. 

OPPICB  OP  FIBER  INVESTIGATIONS. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$5,000. 

Interesting  experiments  in  the  culture  of  flax  have  been  made  the 
present  season  under  direction  of  the  Department  in  the  State  of 
Washington.  Eesults  have  been  equally  as  satisfactory  as  in  the 
case  of  flax  experiments  in  Oregon  in  1891.  The  excellence  of  the 
straw,  as  shown  in  the  samples  received,  promises  well  for  the  future  of 
the  flax  industry.  The  importance  of  its  development  in  our  own 
country  is  indicated  in  the  steady  decline  in  flax  production  abroad, 
which  in  time  must  lead  to  a  large  increase  in  the  price  of  flax  and 
linen  products  imported.  Flax  grown  in  Minnesota  in  the  past  year 
and  manufactured  for  this  Department  in  one  of  the  largest  mills  in  the 
East  was  declared  by  experts  preferable  to  the  same  grade  of  imported 
flax.  Inventions  in  the  line  of  labor-saving  machinery  in  flax  culture 
have  been  stimulated  by  the  prominence  given  to  flax-growing  in  the 
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past  few  years  by  this  Department.  No  opportunity  has  as  yet  been 
afforded  to  test  these  machines  practically  and  i)ronounce  upon  their 
economic  merits. 

In  connection  with  our  flax  industry,  the  United  States  consul-gen- 
eral at  Frankfort,  Germany,  recently  presented  a  report  containing 
facts  full  of  interest  to  our  flax-producers.  He  states  that  during  the 
year  1892  Gi*rmany  imported  over  60,000  tons  of  raw  flax  fiber, 
which  was  utilized  by  13  large  spinneries.  Over  55,000  tons  came 
from  Russia,  which  country,  it  seems,  also  exports  largely  to  England 
and  Belgium,  indicating  a  demand  for  the  raw  fiber  in  these  countries. 
Germany  admits  this  product  free  of  duty;  and  owing  to  the  dif- 
ferences on  the  question  of  tlie  tariff  existing  between  Germany  and 
Russia,  the  consul  pertinently  suggests  the  possibility  of  the  flaxseed- 
growersof  the  United  States,  who  now  throw  away  immense  quantities 
of  the  straw,  utilizing  it  by  taking  the  trouble  necessary  to  save  and 
prepare  it  for  export.  It  is  more  than  probable  that  in  certain  sections 
of  this  country,  and  at  the  expense  of  a  little  time  and  trouble,  the  flax 
straw  now  wasted  may  be  so  saved  as  to  compete  with  the  Russian  flax 
straw  in  the  markets  of  Germany,  England,  and  Belgium. 

The  interest  in  ramie  continues  and  tlie  cultivation  of  jute  is 
attra<;ting  a  great  deal  of  attention.  The  possibility  of  the  production 
of  these  fibers  in  certain  sections  has  been  demonstrated,  but  further 
expc^riment  is  needed  to  settle  the  question  of  cost  of  production  and 
machinery  for  cleaning.  As  an  evidence  of  the  value  of  the  bulletins 
issued  from  this  office  upon  the  fiber  question,  it  may  be  stated  that 
some  of  them  have  been  published  privately,  others  by  State  legisla- 
tion, while  one  has  been  translated  into  Spanish  and  republished  in 
South  America. 

DIVISION  OP  CHEMISTRY. 

The  amount  appropriated  for  this  division  for  the  current  fiscal  year 
is  $511,000;  the  amount  estimated  as  required  for  the  ensuing  year  is 
$42,000. 

DOMESTIC   SUGAR    PRODUCTION. 

The  work  in  connection  with  sugar-beet  production  during  the  past 
year  almost  i)roves  the  adaptability  of  vast  sections  of  this  country 
for  this  branch  of  modern  agriculture.  For  the  first  time  in  this 
country  a  crop  of  sugar  beets  has  been  grown  from  domestic  seed  pro- 
duced under  the  most  rigid  scientific  culture.  That  crop  has  been 
highly  satisfactory.  The  continuance  of  experiments  with  sugar  beets 
is  i^ecommended  by  the  chief  of  this  division  in  order  to  verify  the 
opinions,  which,  in  his  judgment,  are  already  justifiably  formed.  The 
experiments  in  sorghum  sugar  may,  it  is  believed,  be  discontinued,  the 
results  of  experiments  already  made  leaving  ajjparently  nothing  more 
for  the  Federal  Government  to  undertake.  A  stage  is  now  reached 
Aa93 3 
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when  individual  entei-prise  can  and  should  take  advantage  of  what  the 
Department  has  accomplished* 

Experiments  with  the  sugar  cane  in  Florida  seem  to  justify  the 
expectation  that  the  latitude  and  climate  of  the  lower  portion  of  that 
peninsula  are  adapted  to  the  production  of  a  cane  that  will  compete 
buccessfuJly  with  the  Cuban  variety.  Further  experiments  seem  to  be 
necessary  to  determine  whether  any  deficiency  in  the  soil  may  be  eco- 
nomically supplied,  and  for  this  reason  their  continuance  for  another 
year  is  recommended  on  the  advice  of  Prof.  Wiley,  chief  of  the  division. 

INVESTIGATION   OF   FOOD  ADULTERATIONS. 

Results  of  investigations  directly  invite  the  recommendation  that 
whenever  food  preservatives  are  used  in  the  preparation  of  canned 
goods  the  fact  should  be  stated  on  the  can,  leaving  the  responsibility 
of  consumption  to  rest  upon  the  purchaser.  In  the  absence  of  a  law 
controlling  the  manufacture  of  adulterated  commodities  and  leaving  the 
investigation  of  samples  to  the  discretion  of  the  Secretary  of  Agricul- 
ture, it  has  been  concluded  to  limit  the  investigation  to  samples  offered 
by  purchasers  or  consumers,  thus  avoiding  any  unjust  discrimination 
between  the  manufacturers  of  edible  commodities. 

SOIL  INVESTIGATIONS. 

An  investigation  into  the  chemical  character  of  different  typical  soils 
of  the  United  States  is  desirable.  It  will  determine  the  best  manner 
of  analyses  and  teach  their  practical  utility.  The  sum  of  $3,000  has, 
therefore,  been  estimated  for  the  ensuing  fiscal  year  "to  enable  the 
Secietary  of  Agriculture  to  undertake  a  special  investigation  of  the 
different  typical  soils  of  the  United  States  to  determine  their  chemical 
character,  their  physical  properties,  and  especially  the  nature  of  the 
nitrifying  organisms  which  they  contain." 

DIVISION  OP  MICROSCOPY. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$6,700;  the  estimate  for  the  ensuing  year  is  $7,300. 

Supplying  information  to  farmers  and  others  in  relation  to  the  cul- 

;ure  of  mushrooms  has  occupied  the  attention  of  the  division  the  past 

year.    The  principal  work  of  the  division  for  the  coming  year  will  be 

he  investigation  of  the  cotton  of  various  countries,  ascertaining  the 

relative  length,  elasticity,  tensile  strength,  and  diameter  of  fiber.     It 

"«  claimed  that  a  discovery  has  recently  been  made  in  this  division 

cgarding  the  crystallization  of  the  glycerides  of  fatty  acids,  particu- 

arly  of  the  medical  and  edible  seed  oils,  by  which  it  is  believed  that 

>^^'*:erations  of  seed  oils  will  hereafter  be  more  easily  letectud. 

I  ;s  probable  that  in  the  near  future  the  work  now  assigned  to  this 
.iv  ^i^ioii  />^n  -»«?  'liiriH**/!  hp^'^p'^n  thp  "Oivi.sjo'v^of  Botftuy  and  Vegetable 
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Pathology,  and  its  accomplishmeut  provided  for  by  only  slightly  increas- 
ing the  appropriations  of  these  divisions. 

OFFICE  OF  EXPERIMENT  STATIONS. 

The  appropriation  for  this  office  for  the  current  fiscal  year  is  $25,000; 
and  the  same  sum  is  estimated  for  next  year. 

The  principal  work  of  the  Director  of  the  Office  of  Experiment  Sta- 
tions and  his  assistants  is  the  examination  of  the  work  of  agricultural 
experiment  stations  in  the  United  States  and  i/ther  countries,  and  the  col- 
lection and  publication  of  data  regarding  investigations  for  the  informa- 
tion of  station  workers  and  those  interested  in  the  colleges  of  agricul- 
ture. The  wide  extent  of  agricultural  research  is  shown  by  the  fact 
that  there  are  now  320  experiment  stations  in  operation  in  the  different 
countries  of  the  world,  and  the  number  and  importance  of  the  publica- 
tions issued  by  them  are  increasing.  The  task  of  keeping  thoroughly 
informed  of  their  work  and  of  supplying  information  regarding  them  is 
a  formidable  one. 

Twenty-three  documents,  aggregating  nearly  2,000  pages,  have  been 
issued  from  the  office  during  the  past  year,  including  the  fourth  volume 
of  the  Experiment  Station  Eecord,  which  contains  abstracts  from  321 
reports  of  American  st>ations,  71  publications  of  this  Department,  and 
190  abstracts  from  foreign  works.  Leading  foreign  specialists  have 
contributed  r^um^s  to  this  volume.  Its  index  is  practical,  and  extends 
to  the  work  of  agricultural  experiments  throughout  the  world  for  the 
current  year. 

NUTRITIVE  VALUE  OF  FOODS  FOR  MAN. 

Investigations  as  to  food  values  in  this  country  have  thus  far  related 
almost  exclusively  to  improvements  in  the  kinds  and  culture  of  crops 
and  to  their  use  as  food  for  domestic  animals.  It  is  both  desirable  and 
practical  that  questions  relating  to  the  use  of  our  agricultural  products 
as  food  for  man  should  also  be  considered.  A  suggestive  article  sub- 
mitted by  Mr.  Edward  Atkinson,  regarding  the  establishment  of  food 
laboratories  in  connection  with  the  experiment  stations  for  this  pur- 
pose, was  recently  published  by  this  Department. 

The  work  of  collating  information  regarding  the  methods  and  results 
of  such  food  investigations  at  home  and  abroad  has  already  been  under- 
taken by  this  Department.  This  information  will  serve  as  a  basis  for 
further  studies  by  such  stations  as  have  the  proper  equipment  of  men 
and  resources  for  this  work.  None  others  should  attempt  it.  In 
furtherance  of  this  line  of  inquiry  an  appropriation  of  $10,000  has 
been  recommended  "  to  enable  the  Secretary  of  Agriculture  to  investi- 
gate and  report  upon  the  nutritive  value  of  the  various  articles  and 
commodities  used  for  human  food,  with  special  suggestions  of  full, 
wholesome,  and  edible  rations,  less  wasteful  and  more  economical  than 
those  in  common  use,  $10,000;  and  he  is  hereby  authorized  to  requii*e, 
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free  of  charge  to  liim  from  such  agricultural  expenment  stations  as  he 
may  select,  services  iu  the  chemical  analysis  of  such  food  material  to  an 
amount  in  cost  from  any  ooejstation  [of]  not  exceeding  $500." 

OFFICE  OF  IRRIGATION  INQUIRY. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$6,000;  the  estimate  for  the  ensuing  year  is  $8,000. 

The  final  report,  in  four  i)arts,  of  the  work  of  this  oflSce  upon  arte- 
sian and  underflow  investigation  was  brought  to  a  conclusion  and 
printed  last  year.  Since  then  the  division  has  collected  and  published 
an  abstract  of  all  the  important  laws  of  the  several  States  and  Territo- 
ries on  irrigation  and  water  rights.  This  publication  has  been  issued 
as  Bulletin  No.  1  of  this  division. 

The  division  has  continued  the  collection  of  methods  and  results  of 
irrigation,  as  i^racticed  successfully  in  the  States  and  Territories  otthe 
arid  regions.  This  work  will  be  continued  and  extended  to  cover  the 
simplest  method  of  accurate  water  measurement,  the  proper  quantity 
of  water  needed  for  each  kind  of  crop  raised,  and  an  investigation  into 
the  adaptability  of  the  best  mechanical  appliances  for  the  purposes  of 
the  irrigation  farmer. 

OFFICE  OP  ROAD   INQUIRY. 

The  Fifty-second  Congress  made  an  appropriation  for  the  puri)ose 
of  investigating  practical  methods  for  the  improvement  of  the  public 
roads  of  the  United  States,  and  iu  accordance  with  that  enactment, 
Gen.  Roy  Stone,  of  New  York,  recognized  as  a  superior  civil  engi- 
neer, and  thoroughly  identified  with  the  popular  movement  toward 
the  improvement  of  the  highways  in  the  several  States,  has  been  placed 
in  charge  of  the  inquiry.  It  will  be  thoroughly  pursued  in  the  direc- 
tion indicated  by  Congress,  but  it  is  too  early  to  deduce  any  conclu- 
sions as  to  possible  results.  Necessarily  some  months  must  elapse 
before  a  sufficient  volume  of  evidence  from  ejich  of  the  several  States 
can  be  obtained  upon  which  to  base  any  intelligent  report  hs  to  possi- 
bilities or  probabilities  in  road  improvements.  In  any  event,  it  seems 
now  that  the  only  efficient  service  which  the  Department  can  render 
to  the  people  in  this  regard  will  be  in  the  collection  and  distribution 
of  practical  knowledge  and  suggestions.    Therefore,  for  the  ensuing 

ear  the  same  sum  ($10,000)  is  estimated  as  needed  to  continue  the  inves- 

jfratini'   "f  Or  xgr-o^^  '^  ^'>'ns  it  expedient  or  desirable. 

-     a-N-«^N  OF  ILLUSTRATIONS. 

r  Mo(..vih.w.  •^^c.t.vi  lOi*  the  World's  Fair  an  extensive  exhibit  of 
L/n^mal  draw  .^o  ii.A  paintings  of  illustrations  which  have  appeared 
»» the  publications  of  this  Department  during  the  past  fifteen  years;  it 
-I'-^o  exhibited  the  different  methods  employed  in  reproducing  our  ilhis- 

,  iniip     -  -Mirl-onc  -nyinor^    i)hoto    proccss,   and    chromo-lithograi)hy. 
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During  the  year  tbe  division  completed  503  plates  of  illustrations,  con- 
taining ui)ward  of  900  figures;  107  of  these  plates  were  wat^r-color 
paintings,  30  of  which  were  of  large  size.  These  illustrations  repre- 
sent work  for  twelve  divisions  of  the  Department,  and  include  also  the 
special  work  for  the  exhibit  at  the  Fair.  The  work  has  been  satisfac- 
tory, and  covers  every  line  of  illustrative  art.  In  the  interest  of 
efficiency  and  economy  a  reorganization  in  the-  working  force  of  the 
division  has  been  recommended,  looking  to  increased  effici«fticy  at  a 
reduced  cost. 

DIVISION  OF  RECORDS  AND  EDITING. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$6,300 ;  the  estimate  for  the  ensuing  year  is  $8,500. 

During  the  first  nine  months  of  the  current  year  the  Division  of 
Records  and  Editing  handled  06  publications,  representing  nearly  5,000 
printed  pages,  exclusive  of  maps,  charts,  circulars,  reprints,  and  pub- 
lications issued  by  the  Weather  Bureau  from  its  own  printing  office. 
Eeprints  have  been  ordered  during  this  period  of  26  publications,  and 
the  cost  of  the  printing  as  charged  or  estimated  for  by  the  Public 
Printer  has  been  for  the  nine  months  $43,229.14.  Of  publications 
printed  by  order  of  Congress,  prepared  in  the  Department  and  handled 
in  this  division,  there  have  been,  in  addition  to  the  above,  4  publica- 
tions aggregating  1,223  pnges,  and  the  whole  number  of  copies  of  these 
several  publications  aggregate  over  2,627,000.  Estimates  of  cost  of 
publications  now  in  the  hands  of  the  Public  Printer,  but  incomplete, 
aggregate  over  $0,000. 

The  enormous  amount  of  ])rinting  devolving  ui>on  the  Department, 
and  the  groat  increase  thereof  during  the  past  four  or  five  years,  shows 
conclusively  that  the  vicious  principle  of  promiscuous  free  distribution 
of  publications  must  be  abandoned,  and  only  a  certain  limited  number 
thereof  lurnished  free  to  libraries  and  educational  institutions  and  the 
remainder  sold  at  a  moderate  i)rice.  The  Secretary  of  Agriculture 
should  be  authorized  to  dispose  of  the  plates  to  publishers,  under  suit- 
able restrictions  as  to  prices  to  be  charged,  such  sale  to  confer  copy- 
right privileges  upon  the  purchaser. 

It  should  be  stated  that  the  yearly  average  cost  of  the  printing  and 
binding  for  this  Department,  exclusive  of  the  Annual  Keport  of  the 
Secretary,  the  Annual  Keport  of  the  Weather  Bureau,  and  the  Annual 
Eeport  of  the  Bureau  of  Animal  Industry,  and  of  such  other  bulletins 
or  reports  as  may  be  ordered  by  special  resolutions  of  Congress,  is 
about  $80,000. 

DOCUMENT  AND  FOLDING  ROOM. 

The  appropriation  for  this  division  for  the  current  fiscal  year  is 
$10,400;  the  estimate  for  the  ensuing  year  is  $11,000. 

Just  as  the  farmer  may  properly  plow,  carefully  cultivnte,  and  suc- 
cessfully mature  a  bountiful  harvest,  and  then  lose  the  results  of  all  his 
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labor  by  having  no  proper  places  in  which  to  garner  them,  so  the 
Dejiartment  of  Agriculture,  no  matter  how  efficiently  its  various  divi- 
sions may  have  made  their  investigations,  nor  how  promptly  they  may 
have  been  published,  may  become  absolutely  useless  if  its  educational 
and  didactic  documents  are  not  skillfully  folded  and  with  celerity  sent 
out  to  the  general  public.  As  an  almanac  ten  years  old  is  valueless  for 
the  practical  imrposes  of  to-day,  so  many  of  the  bulletins  upon  special- 
ties connected  with  agriculture,  pomology,  and  the  Bureau  of  Animal 
Industry  are  comparatively  useless  to  the  people  unless  plaxjed  in  their 
hands  with  the  utmost  dispatch. 

In  view  of  these  facts,  the  force  in  the  Document  and  Polding  Boom 
has  been  thoroughly  reorganizedL,  and  it  is  now  so  systematized  that  a 
citizen  calling  tlu*re  and  inquiring  for  any  publication  ever  issued  by 
the  Department  of  Agriculture,  can  secure  the  same  (if  any  copies  are 
remaining)  without  delay.  Hereafter  each  publication  will  be  circu- 
lated as  soon  as  it  is  issued,  and  no  delay  will  be  tolerated  and  no  dis- 
tribution deferred.  The  gentleman  in  charge  of  the  Document  and 
Folding  Room  was  selected  exclusively  because  he  had  been  foreman 
in  a  tra(le-cireular  addressing  company  for  many  j^ars,  and  under  his 
immediate  supervision  a  large  force  had  been  employed,  which  each 
month  mailed  millions  of  documents  to  the  public. 

THE  AOHICULTURAL  LIBRAR7. 

Tlie  appropriation  for  the  library  for  the  current  fiscal  year  is  $3,000; 
the  estimate  for  the  ensuing  year  is  $6,000. 

Even  those  who  are  the  most  sensitive  as  to  the  invasion  of  the 
economic  domain  by  statutes  admit  that  in  the  proper  protection  of 
property,  liberty,  and  life,  a  government  should  in  every  practicable 
manner  facilitate  the  education  of  its  citizens.  Therefore  the  estimates 
for  the  purchase  of  useful  books  for  the  library  of  the  Department  of 
Agriculture  have  been  increased  for  this  year  $3,000. 

Two  coi>ies  of  every  volume  copjTighted  in  the  United  States  are, 

under  existing  law,  placed  with  the  Librarian  of  Congress.     Therefore 

he  has  duplicates  of  each  work  upon  agriculture  thus  far  copyrighted  in 

the  United  States.  It  is  suggested  that  Congress  enact  that  its  librarian 

transfer  to  the  library  of  this  Department  one  copy  of  each  of  the  works 

bearing  \\j)oii  agriculture,  horticulture,  forestry,  pomology,  botany,  and 

j-Midred  topics  now  in  his  possession  or  that  may  come  into  his  hands 

iCreafter  under  copyright  law.    This  would,  without  additional  cost  to 

hp.  '^  ^'^   iment,  and  much  to  the  depletion  of  the  present  inutility  of 

»-     tiK  .jnks  ill  the  Congressional  Library,  add  a  great  many  valuable 

nn^pc    'r     -lio  or-'^if^nlf.nr'Al  litA^a^nrA,  of  fViig  Department. 

'.      ^  f    '      "^1'    .t  OujLoago  wi.o  ..u  bAh.  Ji    if  the  civilization  of  all 
ii,- A^...      .        ...i^,,.aAri      Tn  p.  qi II ^le  ]ii II ruinated  volume  it  presented 
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the  fancies,  tlic  facts,  the  aspirations,  and  the  achievements  of  humanity 
since  it  began  a  civilized  career. 

Under  the  direction  of  the  Hon.  Edwin  Willits,  who  will  in  the  near 
future,  as  Assistant  Secretary  of  the  Department  of  Agriculture,  report 
thereon,  this  Department  made  a  most  complete  and  useful  exhibit 
in  each  of  the  specialties  represented  by  its  several  divisions.  It 
is  expected  that  the  j>roperty  belonging  to  this  Department,  which 
has  been  on  exhibition  at  Chicago  during  the  past  summer,  will  be 
restored  to  its  proper  place  before  the  1st  day  of  January,  1894.  The 
$148,000  allotted  to  tJiis  Department  for  the  purpose  of  making  its 
exhibit  at  the  World's  Fair  will  have  been  nearly  exliausted  when  the 
expense  of  repacking  and  returning  sliall  liave  been  liquidated,  though 
it  is  possible  that  there  may  remain  a  few  thousand  dollars  to  be  cov- 
ered back  into  the  Treasury  of  the  United  States. 

MORE  ROOM. 

The  Department  of  Agriculture  has  with  surprising  speed  outgrown 
the  domicile  allotted  to  it  at  birth.  More  room  in  better  buildings, 
with  fireproof  apartments,  is  sorely  needed.  The  Division  of  Botany 
has  collections  of  plants  and  herbariums  of  a  value  of  $150,090,  and  in 
case  of  their  destruction  they  could  not  be  replaced  even  at  that  cost. 

The  Division  of  Forestrv  has  likewise  a  valuable  assortment  of  tested 
woods  for  whicli  there  is  no  parallel  in  the  world.  This  also,  in  case  of 
conflagration,  would  be  quickly  and  totally  lost. 

The  Bureau  of  Animal  Industry,  in  its  laboratory  and  elsewhere,  has 
a  vast  volume  of  valuable  veterinary  material  which  is  in  practical  use 
for  the  illustrations  and  verifications  in  animal  pathology  from  day  to 
day.  It  has  cost,  besides  large  pecuniary  outlay,  j^ears  of  patient 
research  by  the  best  trained  veterinarians  and  investigators  of  bacte- 
riology. Its  loss  to  the  animal  industry  of  the  country  could  not  be 
repaired  in  a  decade,  not  even  with  a  government  treasury  to  stimulate 
speed  in  the  work  of  restitution. 

But  it  is  needless  to  enumerate  the  values  intrusted  to  each  division 
which — from  Entomology  to  that  of  Disbursements  and  Accounts — 
are  the  result  of  diligent  study  and  years  of  practical  labor  and  trained 
experience.  The  Department  is,  from  its  museum  to  its  garret,  crowded 
with  useful,  beautiful,  rare,  and  valuable  results  of  the  scientific  labors 
which  have  been  i>ersistently  pursued  during  the  last  twenty-five  years 
by  learned  chiefs  in  its  several  divisions. 

In  view  of  the  foregoing  facts  stands  the  demand  for  new  buildings 
ample  to  accommodate  safely  the  Department  of  this  time  and  the 
developed  Department  of  a  century  not  yet  born.  And  yet  no  appropri- 
ation for  a  commodious  and  permanent  home  in  which  to  locate  this 
Department  can  be  reasonably  asked  in  a  period  of  depressed  business 
and  diminished  revenue.     But  plans  and  specifications  for  a  properly 
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devised  and  durably  constructed  building  or  buildings  might  possibly 
be  provided — in  the  interest  of  economy — at  no  distant  day. 

TVEATHER  BUREAU. 

The'  appropriations  for  this  Bureau  for  the  current  fiscal  year  aggre- 
gate $951,100;  the  estimated  expenditures  for  the  ensuing  year  amount 
to  $854,223.06. 

During  the  past  year  the  work  of  the  Weather  Bureau  has  been  car- 
ried on  with  improved  efficiency  and  economy.  The  reduction  in  cost 
of  maintenance  is  nearly  10  per  cent.  The  estimates  for  the  fiscal  year 
have  been  correspondingly  reduced,  with  the  confident  expectation 
that,  while  more  economically  administered,  the  service  will  continue 
to  improve  in  usefulness.  A  general  reorganization'  of  the  Bureau  has 
been  partially  effected.  It  is  intended  to  modify  expenses  and  magnify 
the  value  of  the  service  to  agriculture,  commerce,  and  the  people  at 
large. 

FORECASTS. 

The  attention  of  the  employees  of  the  Weather  Bureau  has  been 
fixed  more  strongly  than  ever  before  upon  the  work  of  forecasting  as 
the  primary  duty  of  the  Bureau  to  the  public.  The  former  forecast 
room,  Telegraph  Division,  and  river  and  flood  room  have  been  con- 
solidated in  the  Forecast  Division  and  placed  in  charge  of  the  assist- 
ant chief  of  the  Bureau,  Maj.  H.  fl.  C.  Dunwoody,  of  the  U.  S.  Army. 
The  superintendence  of  the  wind  signal  display  stations  and  of  the 
lake  marine  section  has  also  been  intrusted  to  this  division.  The  staff 
of  forecast  officials  has  been  assigned  to  this  division,  and  during  the 
months  in  which  they  are  not  on  official  forecast  duty  they  are  required 
to  make  daily,  for  practice,  complete  forecasts  from  the  a.  m.  map,  employ- 
ingthe  remainder  of  their  time  in  the  investigation  and  preparation  of 
reports  upon  practical  meteorological  problems.  It  is  expected  that 
these  reports,  several  of  whicli  have  been  completed,  will  be  of  great 
value  as  practical  aids  to  forecasting. 

The  system  of  giving  each  of  the  local  forecast  officials  in  the  serv- 
ice a  two  months'  course  of  instruction  at  tliis  office  in  the  prepara- 
tion of  the  charts  in  use  here  and  in  making  forecasts  for  the  whole 
country,  for  practice,  has  been  continued. 

Arrangements  have  been  made  with  the  Light-House  Board  and  the 
'Superintendent  of  the  Life-Saving  Service  whereby  the  keepers  of 
ight-houses  and  life-saving  stations  on  the  Atlantic  coast  Will  tele- 
graph this  Bureau  during  the  hurricane  season  the  occurrence  of 
^'^avy  ocean  swells  or  other  signs  of  the  approach  of  hurricanes  to  our 

•ast,  these  oflicials  being  exceptionally  well  located  for  this  purpose. 
Juring  the  hurricane  that  struck  our  southern  coast  in  the  latter  part 

August,  1893,  a  report  of  a  heavy  ocean  swell  off  Tybee  Island, 
orwarded  by  telegraph  by  t^e  oKse*'"^'*    ^t  Savannah,  was  the  earliest 
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Tho  river  and  tiood  service  has  been  reorganized  by  putting  the 
making  of  the  forecasts  of  river  stages  and  clianges  in  the  hands  of 
experienced  observers  at  tho  principal  river  stations,  assigning  to  each 
one  to  forecast  a  section  of  the  river  or  rivers  in  his  vicinity.  These 
observers  are  furnished  with  all  the  available  data  of  the  rivers  during 
previous  floods,  and  directed  to  carefully  study  the  same.  They  receive 
daily  telegrai>hic  reports  of  the  stages  of  the  rivers  and  amount  of 
rainfall  throughout  their  sections.  These  reports  with  their  own  experi- 
ence and  rules  of  practical  value  in  river  forecasting  will,  it  is  thought, 
enable  them  to  make  more  precise  predictions  than  were  made  under 
the  old  system. 

The  efficiency  of  the  storm-warning  system  on  the  Great  Lakes  has 
been  increased  by  the  establishment  of  6  display  stations,  and  decided 
progress  has  been  made  in  the  work  of  ascertaining  and  charting  the 
set  of  the  lake  currents.  A  very  large  number  of  bottles  have  been 
floated  during  this  season  for  this  purpose,  and  a  preliminary  current 
chart  has  been  prepared  and  is  in  process  of  i)ublication. 

The  investigation  of  the  meteorological  conditions  that  prevail  over 
the  Great  Lakes  has  also  been  greatly  extended.  Over  100  new  vol- 
untary observers  have  been  secured  from  among  the  masters  of  lake 
vessels.  The  collection  of  the  data  in  relation  to  the  currents  and 
meteorology  of  the  Great  Lakes  has  entailed  very  little  expense  upon 
the  Government.     It  will  prove  of  great  value  to  the  lake  marine. 

In  making  telegraph  contracts  for  the  fiscal  year  a  reduction  of 
about  15  per  cent  was  obtained  on  rates  for  the  Weather  Bureau. 
The  construction  of  lines  of  telegraph  and  submarine  cables  from 
Alpena,  Mich.,  to  Thunder  Bay  and  Middle  Island,  in  Lake  Huron, 
as  authorized  by  act  of  Congress,  was  completed  July  13,  1893,  and 
both  lines  were  put  into  operation  on  the  day  following.  These  lines 
aggregate  about  25  miles  of  land  lines  and  5J  miles  of  cable. 

Authority  has  been  given  for  extensive  general  repairs  to  the  line 
from  Port  Angeles  to  Tatoosh  Island,  Wash.,  and  the  line  from  Astoria, 
Oregon,  to  Fort  Canby,  Wash.,  and  to  that  from  Norfolk,  Va.,  to  Hat- 
teras,  N.  0.  This  work,  now  well  under  way,  will  enhance  the  efficiency 
of  these  important  lines. 

The  submarine-telegraph  cable  between  Cape  Charles  and  Cape 
Henry,  Virginia,  was  broken  and  otherwise  injured  during  the  month 
of  January,  1893.  Efforts  to  recover  the  broken  ends  proved  fruitless, 
and  the  cable  itself  was  of  little  or  no  value  to  this  service,  and  it  was 
therefore  legally  disposed  of  last  July.  The  construction  of  a  railroad 
and  telegraph  line  from  Titusville,  Fla.,  to  Jupiter,  Fla.,  renders  tbe 
maintenance  of  the  Weather  Bureau  telegraph  line  between  those 
points  needless.     It  will,  consequently,  be  disposed  of  according  to  law. 

THE   DAILY   WEATHER   MAP. 

The  daily  weather  map  is  now  issued  at  72  stations  of  the  Weather 
Bureau  outside  of  Washington,  D.  C.    The  average  issue  is  about 
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8,000  copies,  or  about  2,500,000  copies  auuually — a  slight  increase 
over  last  year.  These  figures  by  no  means  express  the  demand, 
which  has  grown  to  such  propoi-tions  that  it  has  sorely  taxed  the  capa- 
bilities of  the  station  force  and  the  store  of  supplies.  As  a  means 
of  distributing  forecasts  and  weather  conditions  the  map  is  superior 
to  any  before  devised.  In  its  present  form,  however,  it  does  not  reach 
the  multitude.  An  ideal  system  of  distributing  information  collected 
by  the  Bureau  would  place  the  daily  weather  map  in  the  hands  of  the 
general  public  at  an  early  hour  through  the  medium  of  the  daily  i>ress. 
It  is  believed  that  efforts  should  be  directed  towards  the  reproduction 
of  a  legible  map  in  the  daily  papers.  It  should  contain  the  forecasts 
and  other  climatological  data  of  importance  to  each  community  in 
which  it  is  published.  Efforts  in  this  direction  have  been  made  here- 
tofore, and  with  great  success,  for  a  limited  period,  but  they  have 
been  spasmodic. 

Newspaper  rivalry  aided  in  the  reproduction,  and  also  sometimes 
caused  its  discontinuance.  Recent  efforts  to  secure  the  publication 
of  the  maps  in  daily  metropolitan  prints  seem  to  indicate  that  if  the 
publication  could  be  made  exclusive,  instead  of  general,  some  arrange- 
ment of  value  to  the  people  might  be  consummated.  But  a  monopoly 
for  the  reception  of  useful  information  fiom  the  Government  of  the 
United  States  can  hardly  be  tolerated,  even  in  thought.  How,  then, 
shall  the  daily  forecasts  be  best  utilized  for  and  by  the  American 
peoi)le!  Can  they  be  so  utilized  by  the  Government  supplying  stereo- 
tyx)es  at  all  the  points  where  forecast  maps  are  now  published! 

ADMINISTRATIVE   WORK. 

Material  changes  have  been  made  in  the  methods  of  work  of  the 

central  office.     Executive  work  heretofore  performed  in   a  separate 

division  of  the  office  has  been  placed  under  the  personal  supervision 

of  the  cliief  clerk,  in  addition  to  his  other  duties.     Work  not  executive 

has  been  subdivided  and  assigned  to  other  divisions.     These  changes 

have  been  conducive  to  the  prompt  and  systematic  handling  of  business. 

An  increased    number  of  high-grade  salaries  is  needed  to  reward 

employees  for  faithful  service  and  experience.     At  present  it  frequently 

happens  that  an  employee,  si>ecially  experienced  in  a  particular  class 

'^f  work,  can  be  promoted  only  by  a  transfer  to  other  and  untried 

<"ties,  with  the  further  disadvantage  that  the  vacancy  thus  created 

Li-ast  be  filled  by  a  new  and  inexperienced  man.     The  regular  classified 

observing  force  of  the  Bureau  consists  of  twent^'-seven  local  forecast 

.flP'.iois,  at  $1,500  each  per  annum,  and  two  hundred  and  seventy-six 

»'.ob.  v^ers  and  assistants,  at  salaries  ranging  from  $500  to  $1,400  per 

^nnum.    The  number  of  local  forecast  officials  is  limited  by  law  and 

hi    -^rpqtei*^   number   is   below   that   needed.     There  is  a  constantly 

^liiitrctsuij:;  clcmaud  for  the  services  of  these  officials  and  the  Chief  of 

»eB»"*^'^*i  ear*f'**^th'  •o'^mmr  -mHs-  xi»  Wc'^.ase  in  their  number. 
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There  has  been  made  recently  a  readjustment  and  equalization  of 
Balaries  of  the  general  observing  force,  substituting  for  the  complicated 
unclassified  pay  account  incident  to  former  military  rank  a  classifica- 
tion more  in  harmony  with  the  civil  branch  of  the  public  service. 
Owing  to  the  limited  appropriation,  this  task  was  a  difficult  one.  It  has 
finally  been  satisfactorily  accomplished  and  instead  of  forty-two  grades 
or  more,  as  under  the  old  system,  there  are  now  but  nine. 

Thei-e  are  now  in  operation  159  regular  paid  observing  Stations.  Two 
new  stations  were  established  during  the  current  year  and  nine  were 
discontinued. 

PUBLICATIONS. 

Several  important  and  valuable  publications  have  been  issued  by 
the  Bureau  during  the  current  year,  including:  A  Summary  of  Inter- 
national Meteorological  Observations,  by  Maj.  H.  H.  C.  Dunwoody, 
U.  S.  Army,  assistant  chief  of  the  Bureau;  Report  of  the  First  Annual 
Meeting  of  the  American  Association  of  State  Weatlier  Services 
Cooperating  with  the  Weather  Bureau;  A  Report  on  the  Climatology 
of  the  Cotton  Plant,  by  Prof.  P.  H.  Mell;  A  Report  on  the  Forecasting 
of  Thunder  Storms  during  the  Summer  of  1892,  by  Inspector  N.  B. 
Conger;  and  The  Climate  of  Chicago,  by  Prof.  Henry  A.  Hazen. 

The  publication  of  the  Monthly  Review  has  continued  throughout  the 
year.  Its  purpose  is  the  tabulation  of  current  observations,  enabling 
the  officials  of  the  Bureau  and  others  to  preserve  and  discuss  the  mete- 
orological conditions  that  obtain  from  mouth  to  month.  It  also  sup- 
plies a  means  of  ackiiowiedging  the  reports  of  some  2,500  voluntary 
observers,  to  each  of  whom  a  copy  of  the  Review  is  furnished. 

STATE  WEATHER   SERVICE. 

The  state  Weather  Service  Division  supervises  42  State  weather 
services,  covering  the  whole  of  the  United  States  except  Alaska.  It 
also  establishes  and  supervises  all  voluntary  observations  and  forecast 
display  stations,  and  the  services  in  the  cotton,  sugar,  and  rice  regions, 
and  publishes  the  National  Weather  Crop  Bulletin.  The  2,500  volun- 
tary observers  forward  copies  of  their  records  to  the  central  stations  of 
their  respective  local  services  for  use  in  the  preparation  of  the  reviews 
published  monthly.  Many  of  these  State  reviews  are  of  a  highly  cred- 
itable character  and  valuable  in  determining  the  climatic  characteristics 
of  the  various  States  and  Territories.  For  distributing  weather  fore- 
casts and  special  warnings  all  available  means  have  been  utilized,  and, 
while  the  number  of  stations  supplied  at  Government  expense  by  tele- 
graph or  telei>hone  has  been  materially  decreased  during  the  year,  the 
number  of  those  to  which  forecasts,  etc.,  are  furnished  at  little  or  no 
cost  has  been  largely  augmented. 

Full  forecasts  are  now  received  at  1,622  stations,  a  reduction  of  200 
during  the  year; -but  nearly  5,000  places  received  them  gratuitously,  an 


44       REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

increase  of  over  1,000  in  the  same  period.  Plans  now  being  perfected 
will,  it  is  believed,  increase  the  nninber  of  stations  receiving  forecasts 
without  expense  to  the  Government  by  1,500  to  2,000  in  the  near  fiitare. 
A  number  of  railroad  companies  are  effectively  cooperating  with  the 
Bureau  in  the  distribution  of  forecasts  by  telegraph.  It  is  believed 
that  during  the  coming  year  it  will  be  i)ossible  to  extend  the  system  to 
every  community  having  interests  to  be  benefited. 

Observations  of  temperature  and  rainfall  are  daily  collected  by  tele- 
graph from  118  Southern  stations,  divided  into  12  areas,  the  center  of 
each  area  being  selected  with  special  reference  to  its  cotton,  sugar,  and 
rice  interests. 

The  National  Weather  Crop  Bulletin  is  issued  in  Washington  weekly 
during  the  periods  of  planting,  growth,  and  maturing,  and  shows  the 
temperature  and  rainfall  for  the  week  and  season  compared  with  aver- 
ages for  former  years.  The  Bulletin  also  shows  the  crop  and  weather 
conditions  of  the  previous  seven  days  in  each  State  or  district.  These 
statements  are  condensed  from  reports  from  over  G,000  special  corre- 
spondents. The  full  text  of  the  Bulletin  is  telegraphed  by  the  press 
associations,  and  receives  wide  circulation.  The  State  weather  services, 
with  the  exception  of  Nevada,  issue  local  weather  crop  bulletins,  simi- 
lar in  character  to  the  National  Bulletin.  Arrangements  have  recently 
been  carried  out  for  the  public  display  of  the  Weather  Crop  Bulletin 
in  about  130  towns  of  5,000  or  more  inhabitants. 

RECORDS. 

A  system  of  checks  upon  the  accuracy  of  each  observer  is  main- 
tained, beginning  with  the  telegraphic  reports  received  twice  daily  by 
the  translator.  Later,  when  the  manuscript  observations  are  received, 
they  are  subjected  to  a  further  examination.  It  is  gratifying  to  report 
that,  with  a  few  exceptions,  the  work  has  been  highly  creditable. 

Several  hundred  transcripts  of  records  of  meteorological  observations 
have  been  made  during  the  year  for  use  as  evidence  in  courts  of  law, 
es])ecially  in  cases  relating  to  the  transportation  of  perishable  goods. 
The  increasing  demand  for  climatological  data,  bearing  upon  an  infi- 
nite variety  of  subjects,  bears  testimony  to  the  increasing  confidence 
of  the  public  in  the  work  of  the  Bureau.  A  special  climatological 
report,  embracing  the  result  of  observations  made  during  the  calendar 
veai  s  1891  and  1892,  has  been  compiled,  and  is  now  in  press.  The 
•Ai-^T't  contain*  v^^^ch  tipw  climatological  data  of  interest  and  value. 

INSTRUMENTS. 

-\ct:i.c;iiv.o  and  efficiency  of  our  instruments  steadily 

^^*^V  attain  greater  perfection,  so  the  accuracy  of 

ijI  be  increased.    The  barometers  now  in  use  at 

'  ^'•'  \.  in  better  general  condition  than  ever  before. 

1-  '  T'l^^ni' 'notor  with  aluminum  cups  is  replac- 
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ing  the  old  style  of  anemometer  at  statious  as  fast  as  possible,  and  every 
effort  is  made  to  obtain  accurate  records  of  wind  velocity. 

The  policy  of  loaning  meteorological  instruments  to  voluntary  observ- 
ers and  others  to  render  reports  therefrom  has  added  greatly  to  the 
work  and  usefulness  of  this  division  without  additional  e!spense.  This 
wide  distribution  of  instruments  is,  no  doubt,  productive  of  great  good 
to  the  general  public  aside  from  the  value  of  the  observations  them- 
selves, for  every  observing  i)erson  who  examines  our  standard  Weather 
Bureau  instruments  and  methods  of  observation  is  taught  a  higher 
appreciation  of  accurate  results  and  what  constitutes  a  first-class  instru- 
ment. 

The  most  important  iustrument  deveh)ped  during  the  past  year  is 
the  improved  normal  barograph,  which  has  been  in  operation  and  on 
exhibition  at  the  Columbian  Exi)08ition. 

This  division  has  devoted  much  time  during  the  year  to  the  prepara- 
tion and  installation  of  the  Weather  Bureau  exhibit  at  the  World's 
Fair.  Many  favorable  comments  were  made  in  reference  to  this  exhibit 
not  only  by  many  prominent  and  professional  men  of  our  own  country, 
but  also  by  distinguished  scientific  visitors  from  abroad. 

METEOROLOGICAL    CONGRESS   AT   CHICAGO. 

The  Official  International  Congress  of  Meteorologists,  which  it  was 
hoped  would  be  held  in  Washington  in  August,  was  held  at  Chicago, 
August  21-24.  Papers  of  great  importance  were  presented  from  the 
leading  meteorologists  of  the  world,  which  the  Bureau  has  undertaken 
to  pubhsh. 

RECOMMENDATIONS. 

There  seems  to  be  necessity  for  a  closer  cooperation  with  the  weather 
service  of  Mexico,  and  to  that  end  the  Chief  of  the  Weather  Bureau 
rej)orts  arrangements  with  the  director  of  the  Central  Meteorological 
Observatory,  Sr.  Mariano  de  la  Barcena,  for  an  international  exchange 
of  telegrams  on  terms  similar  to  those  in  operation  between  the  United 
States  and  Canada.  The  Mexican  service  is  willing  to  deliver  without 
expense,  to  our  agent  at  the  nearest  j)oint,  certain  information  and 
receive  in  exchange  from  us  certain  data. 

The  need  of  full  telegraphic  reports  from  the  Bahamas  was  clearly 
shown  very  recently  by  the  disastrous  hurricane  of  August  28.  It  is 
believed  that  if  the  matter  were  officially  presented  to  the  government 
of  that  colony  the  importance  of  an  interchange  of  meteorological 
information  would  meet  with  favorable  response. 

This  service  continues  to  send  daily  cablegrams  to  the  French 
Meteorological  Bureau  at  Paris,  containing  marine  data  obtained  from 
the  logs  of  incoming  vessels,  the  position  of  areas  of  highest  and  lowest 
pressure  in  the  United  States,  and  data  from  two  selected  stations  in 
the  Canadian  maritime  provinces. 
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A  more  efficient  aud  satisfactory  distribution  of  railway  forecasts 
could  be  made  if  the  postal  clerks  on  mail  trains  were  intrusted  with 
the  display  of  signals  and  made  responsible  therefor.  This  would 
require  very  little  time  on  the  part  of  the  clerks,  and  the  expense  to  the 
Weather  Bureau  would  be  reduced  to  a  minimum. 

DIVISION  OF  STATISTICS. 

0 

The  Division  of  Statistics  discharges  duties  distinct  from  each  of  the 
other  divisions  of  the  Department,  and  yet,  directly  or  indirectly,  illus- 
trates the  value  and  character  of  the  labors  of  each  of  them,  as  the 
report  of  its  chief  thoroughly  demonstrates.  Its  work  touches  all  that 
relates  to  the  economics  of  agriculture.  Upon  it  devolves  the  duty 
to  watch  and  report  the  conditions  throughout  the  entire  country 
likely  to  affect  the  growing  crops,  and  also  to  observe  in  foreign  coun- 
tries which  compete  with  us  agricultural  resources,  conditions,  and 
possibilities. 

The  purpose  of  its  monthly  reports  is  primarily  to  keep  the  farmers 
informed,  as  approximately  as  possible,  of  all  matters  having  any  influ- 
ence upon  the  world's  mnrkets  in  which  their  products  find  sale.  Its 
l)ublications  relate  especially  to  the  commercial  side  of  farming — that 
is,  to  the  purchase  of  material,  the  selling  of  crops,  and  all  interme- 
diate exchanges  between  the  producer  and  the  consumer.  A  monthly 
report  upon  the  conditions  of  the  principal  crops  of  the  United  States 
is  required  by  law,  which  also  provides  that  the  said  report  issue  on 
the  tenth  day  of  each  month. 

It  is  of  profound  importance  and  vital  concern  to  the  farmers  of  the 
United  States,  who  represent  nearly  one-half  of  our  population,  and  of 
dire<t  interest  to  the  whole  country,  that  the  work  of  this  division  be 
efficiently  performed  and  that  the  information  it  has  ga  hered  be 
promptly  diffused.  Earnest  efforts  will  be  directed  to  the  attainment 
of  the  highest  standard  of  efficieney  on  the  part  of  this  division  in  th« 
performance  of  these  arduous  duties. 

AGRICULTURAL.  EXPORTS. 

The  exports  of  agricultural  products  from  the  United  States  for  the 
fiscal  year  ending  June  30,  1892,  attained  the  enormous  figure  of 
$800,000,000  in  round  numbers,  being  78.7  per  cent  of  our  total 
exports.  In  the  fiscal  year  following  this  aggregate  was  greatly 
reduced,  but  nevertheless  attained  the  very  respectable  figure  of 
$615,000,000,  being  74.1  per  cent  of  all  American  commodities  exported. 
The  value  of  the  foreign  markets  to  our  farmers  and  to  the  entire 
population  of  the  United  States  can,  therefore,  hardly  be  overesti- 
mated. 

A*^^  present  a  review  of  our  agricultural  exports,  with  special  refer- 
ence to  their  destination,  will  show  that  in  almost  every  line  the  United 
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Kiii^<lom  of  Great  Britain  and  Ireland  absorbs  by  far  the  largest  pro- 
portion. A  few  figures,  showing  exiwrts  of  our  principal  agricultural 
pro<luct8,  will  emphasize  this  very  clearly. 

Of  cattle,  the  total  exports  aggregated  in  value,  for  1892,  $35,000,000, 
of  which  Great  Britain  took  $34,000,000;  and  in  1893,  $26,000,000,  of 
which  the  same  country  took  considerably  over  $25,000,000. 

Of  beef  products  of  all  kinds,  our  total  exports  for  1892  exceeded  in 
value  $31,000,000,  of  which  $25,000,000  went  to  Great  Britain;  and  in 
1893,  $28,000,000,  of  which  Great  Britain  took  $24,000,000. 

Of  pork  products,  the  total  exports  for  1892  aggregated  in  value 
$85,000,000,  of  which  Great  Britain  took  $47,000,000;  and  in  1893, 
$^4,000,000,  of  which  Great  Britain  took  $53,000,00<». 

Nearly  the  same  average  proportions  prevail  in  breadstufifs  and  minor 
products,  while  in  cotton  they  are  even  more  conspicuous. 

Our  total  exports  of  corn  for  1892  were  $41,000,000,  of  which 
$20,000,000  went  to  Great  Britain ;  and  in  1893  $24,000,000,  of  which 
$9,<K)0,000  went  to  Great  Britain. 

Our  total  exports  of  wheat  for  1892  were  valued  at  $161,000,000;  of 
this.  Great  Britain  jmid  $68,000,000.  For  1893  the  total  exports  of 
wheat  were  of  the  value  of  $93,000,000;  Great  Britain  took  of  this 
$58,000,000. 

Of  wheat  flour,  the  total  exjiorts  for  1892  were  $75,000,000;  to 
Great  Britain,  $47,000,000.  In  1893  the  total  exports  were  about  the 
same  as  for  1892,  while  Great  Britain  took  $48,000,000. 

The  totiil  exports  of  cotton  for  1892  were  $258,000,000;  to  Great 
Britain  $146,000,000.  In  1893  the  exports  of  cotton  were  valued  at 
$18S,(K)0,000;  to  Great  Britain  were  sent  $99,000,000. 

These  figures  prove  not  only  how  large  a  proportion  of  our  total  agri- 
cultural exports  find  their  way  to  Great  Britain  and  Ireland,  but  also 
how  very  large  a  proportion  of  our  total  agricultural  exports  is  made 
up  of  a  comparatively  few  leading  crops.  It  must  not  be  forgotten 
that  in  the  u!iiversal  competition  for  enlargeil  trade  constant  efforts 
are  being  made,  and  will  continue  to  be  made,  by  other  countries  pro- 
ducing a  surplus  of  agricultural  products,  to  wrest  from  us  the  suprem- 
acy we  now  hold  in  supplying:  Great  Britain  and  a  few  other  coun- 
tries that  are  not  self-providing  in  such  ])roducts ;  that  many  of  these 
other  counti-ies  are  British  colonies,  and  that,  except  as  regards  cotton, 
there  are  none  of  which  we  enjoy  the  practical  monopoly.  Moreover, 
we  have  been  for  many  years  pursuing  a  policy  tending  to  deter  the 
varitms  nations  of  the  world  from  becoming  our  customers,  and,  like 
the  fertility  of  the  soil,  trade  once  lost  or  diverted  is  most  diflBeult  to 
regain,  calling  for  a  long  period  of  careful  management  to  atone  for  the 
consequences  of  even  a  short  period  of  careless  management.  This  is 
conclusively  shown  in  the  effects  of  the  prohibitory  laws  passed  in 
Germany  and  France  and  in  some  other  European  countries  against 
our  pork  products,  and  maintained  m  force  for  about  a  decade. 
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Although  these  were  repealed  two  years  ago,  and  in  spite  of  all  the 
advertising  given  to  the  American  hog  by  the  discussions  preliminary 
to  repeal,  we  are  still  very  far  from  having  regained  the  frade  in  jwrk 
products  which  we  had  with  Germany  and  France  prior  to  the  enforce- 
ment of  their  prohibitory  laws.  The  lesson  gained  from  the  above 
facts  and  figures  is,  that  the  people  of  this  country  are  to  be  much 
benefited  by  the  diversification  of  agricultural  exports  and  by  their 
entrance  to  all  the  countries  of  the  globe  which  it  is  in  our  power  to 
supply  with  any  product  that  the  varied  soil  and  climate  of  this  vast 
country  will  enable  us  to  grow  at  a  profit.  The  extraordinary  tluctu- 
ations  in  the  prices  of  the  crops  composing  our  principal  exports  are 
often  caused  by  the  concentration  of  demand  in  comparatively  few 
markets.  This  still  further  teaches  the  necessity  of  widening  the  for- 
eign markets  for  our  agricultural  products. 

To  overcome  impediments  to  trade,  the  plan  of  sending  agents  into 
Germany,  Sweden,  and  other  European  countries  to  tell  foreigners 
the  value  of  Indian  corn  as  human  food  was  inaugurated.  A  reference 
to  the  export  of  corn  before  the  commercial  propaganda  from  the  United 
States  began  their  itinenicy,  and  to  the  amount  being  exi)orted  at  the 
present  time,  may  be  of  value  and  suggestive. 

The  missionary  labors  in  the  food-consuming  fields  of  Europe  by  the 
spe(!ial  agents  of  this  Department,  which  the  law  provides  for,  have 
been  extended,  so  that  a  thorough  inquiry  13  being  prosecuted  as  to 
why  American  meats  are  partially  excluded ;  why  American  tobacco  is 
not  more  demanded;  why  American  wheat  flour  can  not  be  more  gen- 
erally marketed  in  Europe;  why  cranberries  are  not  sold  there;  why 
Americ«au  wines  are  not  called  for,  and  why  Europeans  generally  should 
not  be  consumers  of  American  canned  goods? 

Some  time  hence  a  further  report  from  the  two  agents  of  this  Depart- 
ment in  Europe  now  seeking  markets  for  American  products  may  help 
to  solve  the  economic  problems  presented.  But  in  case  no  solution 
comes  from  that  source,  the  reason  of  the  virtual  closing  of  the  mar- 
kets for  American  products  in  some  i)arts  of  the  Old  World  may  j)os- 
sibly  be  attributed  to  the  high  tariff  duties  ui)on  all  i)roducts  and 
commodities  which  foreigners  desire  to  sell  in  the  markets  of  the 
United  States.  And  thus  tlie  question  will  again  be  presented  to  the 
American  nund:  "  Can  any  country  shutout  the  commodities  and  prod- 
nets  of  other  nations  without  shutting  in  a  value  equal  to  that  of  the 
iiiims  «hut  '^'i*  "^ 

-^j-jT^TTTTURAL    IMPORTS. 

'^     "-   ■  '     •     '.f^iKuiltiuai  exports  prom])ts  a  consideration  of  our 

■c»ii\..arLt   ai    II  ,v/ii;S.     This  reveals  a  large  value  in  our  imports  of 

-ricultural  products.     The  question  then  comes  up  whether  some, 

i^.uai)S  much,  of  this   great  total   of  annual   agricultural  imports, 

ifferr'*oiifi*iic  II    -^itiA  poii>o  lii^io  000  <»00,  ouglit  uot  to  be  produced  upon 
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our  own  soil,  in  proximity  to  those  of  our  own  markets,  wliere  this 
immense  demand  exists  f  And  the  truth  is,  it  could  and  should  be  so 
grown. 

The  time  will  surely  come  when,  under  the  favorable  conditions  of 
soil  and  climate  ^^hich  this  country  possesses,  a  very  large  share  of 
agricultural  products  now  imported  will  be  raised  by  American  farm- 
ers. Our  large  imports  of  hides,  fruits,  nuts,  and  wines,  aggregating 
an  average  of  over  $60,000,000  annually,  could  all  be  produced  in  this 
country.  A  considerable  share  of  the  fibers,  including  wool  and  silk, 
and,  no  doubt,  a  large  portion  of  the  tobacco  now  imported,  could  also 
be  produced  in  the  United  States.  This  is  true  likewise  of  sugar. 
Thus  the  overproduction  of  certain  staples,  the  demand  for  which  fluc- 
tuates greatly,  might  be  avoided  and  our  farmers  be  benefited  by  a^ 
larger  number  of  available  subsidiary  crops.  This  also  would  increase 
the  variety  of  our  agricultural  supplies  in  foreign  markets  and  multiply 
the  markets  themselves. 

These  important  considerations  are  sincerely  commended  to  the 
attention  of  all  who,  either  individually  or  in  association,  directly  or 
indirectly,  are  engaged  in  the  work  of  agricultural  education;  for 
upon  them  rests  the  responsibility  of  leading  the  way  for  progressive 
agriculture.  All  persons  engaged  in  the  work  of  agricultural  education 
and  experiment  must  hold  steadily  in  view  the  inexorable  economic 
facts  that  afiect  the  production  and  disposal  of  agricultural  products. 
American  farmers  must  produce  what  the  world  wants.  And  the 
unrelenting  truth  that  the  relation  of  supply  to  demand  is  the  sole  reg- 
ulator of  value,  and  that  it  applies  with  equal  force  to  all  the  products 
of  the  farm  and  of  the  factory,  ought  to  be  engraved  upon  the  memory 
and  reflected  in  the  judgment  and  the  plans  of  every  farmer  in  the 
Union. 

THE   AGRICULTURAL  DOMAIN. 

There  are  in  the  United  States  more  than  6,000,000  of  farms.  Upon 
them  dwell  more  than  30,000,000  of  the  population  of  this  Republic. 
Those  farm  dwellers  furnish  more  than  74  per  cent  of  the  value  of  the 
exports  of  this  country.  This  Department  is,  therefore,  intended  to  be 
charged  with  great  responsibilities  and  grave  duties  touching  interests 
intimately  associated  with  the  lives,  prosperity,  and  happiness  of  the 
whole  people.  And,  as  every  citizen  understands  perfectly  well  that  no 
architecture,  no  edifice,  however  symmetrical,  beautiful,  and  perfect  its 
superstructure,  can  be  permanent  and  enduring  except  its  foundations 
be  solidly  and  well  laid,  so  everybody  knows  that  the  successful  per- 
petuation of  the  industrial  activities  of  the  American  people  is  based, 
and  possible  only,  upon  an  intelligent  and  fecund  agriculture. 

Promises  of  improved  services  to  the  farming  interests  by  the  Depart- 
ment in  future,  and  even  the  recommendations  of  useful  innovations 
relating  to  the  detail  of  the  work  which  confronts  it,  have  been  with- 
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held^  in  view  of  the  statements  already  made  as  to  its  undefined 
duties,  powers,  and  possibilities.  A  year  from  this  time,  it  is  hoped, 
after  consultation  with  the  Oongressional  committees  and  other  repre- 
sentative forces  which  are  endeavoring  to  educationally  develop  and 
define  duties  for  this  Department,  that  useful  progress  in  the  right 
paths  may  be  truthfully  reported. 
Respectfully  submitted. 

J.  SxEBLiNa  Morton, 

Secretary. 
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Sir  :  1  have  the  honor  to  submit  herewith  a  brief  aecoant  of  the 
origin,  character,  and  control  of  the  World's  Oolambian  Exposition, 
together  with  a  special  description  of  the  exhibit  of  the  XJ.  S.  Depart- 
ment of  Agriculture,  its  object  and  character ;  such  a  report  having  been 
made  desirable,  as  it  seems  to  me,  by  my  appointment  as  Eepresenta- 
tive  of  this  Department  on  the  Board  of  Management  of  the  Govern- 
ment Exhibit. 

Very  respectfully. 


Hon.  J.  Sterling  Morton, 

Secretary. 


Edvin  Willits, 

Assistant  Secretary. 


THE  'WORLD'S  COLUMBIAN  EXPOSITION. 
ORIGIN  OF   THE  EXPOSITION. 

For  many  years  a  general  discussion  in  the  press  of  the  country,  in 
Congress,  and  in  other  legislative  bodies  was  carried  on  regarding  the 
propriety  of  holding  a  grand  international  exposition  to  celebrate  the 
four-hundredth  anniversary  of  the  discovery  of  America  by  Christopher 
Columbus.  This  discussion  culminated  in  the  passage  of  an  act  by 
Congress,  approved  April  25,  1890,  entitled  "An  act  to  provide  for 
celebrating  the  four-hundredth  anniversary  of  the  discovery  of  America 
by  Christopher  Columbus  by  holding  an  international  exhibition  of  arts, 
industries,  manufactures,  and  the  products  of  the  soil,  mine,  and  sea,  in 
the  city  of  Chicago,  in  the  State  of  Illinois.^ 

CHARACTER  AND   CONTROL   OF  THE  EXPOSITION. 

It  was  thought  that  such  an  exposition  should  be  of  a  national  and 
international  character,  so  that  not  only  the  people  of  our  Union  and 
this  continent,  but  those  of  all  nations  as  well,  could  participate,  and 
that  it  should,  therefore,  have  the  sanction  of  the  Congress  of  the  United 
States.  The  exposition  contemplated  would  cost  a  large  sum  of  money. 
It  was  not  thought  best  to  pledge  the  national  funds  or  the  national 
credit  to  the  enterprise.    Three  sources  of  revenue  were  proposed: 
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(1)  80  much  of  the  national  funds  as  should  give  the  exposition  an  inter- 
national character  and  should  authorize  the  United  States  Government 
to  be  the  medium  of  intercourse  with  other  nations  through  its  author- 
ized agents,  and  to  confer  such  supervision  as  would  justify  a  feeling  of 
security  on  the  part  of  the  exhibitors  from  foreign  lands;  (2)  contribu- 
tions to  the  enterprise  from  the  city  in  which  the  exposition  should  be 
located ;  (3)  the  receipts  from  admission  to  its  gates  and  from  the  con- 
cessions made  to  private  exhibitors,  and  from  the  minor  enterprises 
permitted  within  its  grounds  to  facilitate  the  comfort,  convenience,  and 
success  of  the  exposition. 

To  carry  out  the  project  a  corporation  was  formed  under  the  laws  of 
the  State  of  Illinois,  recognized  by  said  act  of  Congress,  which  was 
charged  with  the  duty  of  constructing  buildings,  ornamenting  grounds, 
and  carrying  on  what  might  be  considered  the  essential  business  of 
the  enterprise.  There  was  appointed  also  a  National  Commission, 
which,  jointly  with  said  corporation, should  manage  the  Exposition;  the 
expense  of  which  commission,  however,  was  to  be  paid  by  the  National 
Government,  these  expenses  being  limited,  in  the  first  instance,  to 
$1,500,000,  including  the  building  for  the  Government's  own  exhibit 
and  for  the  cost  of  the  exhibit  itself.  The  magnitude  of  the  enterprise 
as  actually  carried  out  may  be  comprehended  from  the  statement  made 
by  tbe  corporation  November  7, 1893,  when  the  Exposition  was  formally 
closed ,  that  the  total  expenditures  amounted  to  $25,540,537,  and  that  the 
total  receipts  from  all  sources  were  $28,151,108.  These  expenses  were 
those  of  the  corporation  alone,  and  did  not  comprise  the  $6,000,000 
whicb  had  been  spent  by  foreign  governments,  and  the  $6,000,000  by 
the  various  States,  which  made  a  grand  total  of  $37,000,000  in  ad- 
dition to  the  money  spent  by  the  National  Government  and  by  private 
exhibitors. 

There  were  400  separate  and  distinct  buildings  on  the  grounds,  exclu- 
sive of  booths.  The  main  exhibition  buildings  covered  150  acres,  and 
50  acres  were  covered  by  buildings  erected  by  concessionaires.  The 
largest  building,  the  building  devoted  to  manufactures  and  liberal 
arts,  r.overed  3()J  acres,  and,  including  the  galleries,  ftirnished  exhibit 
space  of  nearly  or  quite  40  acres — said  to  be  the  largest  building  under 
roof  ev<^T    ./--»»<■   i"r**d. 

^^  '  *'  »-  -  >iierefore,  that  while  this  enterprise,  for  form's  sake, 
-co  ^Huo^vL  ^i.ier  the  supervision  of  the  National  Government,  the 
-sseutial  labor  and  nearly  the  whole  of  the  expense  devolved  upon  the 
llinois  corporation;  and  to  the  energy,  self-sacrifice,  and  enthusiasm  of 
i>^  -ity  of  Chicago  is  due  its  marvelous  success.  Without  question  it 
-A^^*.v,aed  in  magnitude  and  splendor  any  exposition  hitherto  known  in 
i»»tory. 

I'v      ^'-YTjosition  buildings  were  dedicated  on  the  12th  of  October,  1892, 

X  .    - .     Uaf  '^^m^   inH'  ^ht  1  Qf  of  Ma.^   1  »'4-^.  wcrc  opcu  to  the  instal- 

>-.ii  ;..^i.^        ..     ni^^         iQ?  -*-...    ..    iniia  aud  buildiugs  were 
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opened  to  the  public,  but  the  general  exhibits  were  far  from  completei 
the  Oovenunent  exhibit  being  more  advanced  than  any  other  exhibit  on 
the  grounds,  being  in  such  a  state  of  forwardness  as  to  appear  to  the 
ordinary  visitor  as  complete. 

THE   GOVERNMENT  EXHIBIT. 

Aside  from  this  nominal  control  through  its  National  Commission,  the 
United  States  had  no  interest  and  was  in  no  sense  a  factor,  except  as 
an  exhibitor.  It  was  provided  in  said  act  that  the  Government  should 
make  an  exhibit,  as  follows : 

Src.  16.  That  there  shall  be  exhibited  at  said  Exposition  ^y  the  Government  of  the 
United  States,  from  its  Executive  Departments,  the  Smithsonian  Institution,  the 
United  States  Fish  Commission,  and  the  National  Museum,  such  articles  and  mate-* 
rials  as  illustrate  the  function  and  administrative  faculty  of  the  Oovemment  in  time 
of  peace  and  its  resources  as  a  war  power,  tending  to  demonstrate  the  nature  of  our 
institutions  and  their  adaptation  to  the  wants  of  the  people ;  and  to  secure  a  com- 
plete and  harmonious  arrangement  of  such  a  Government  exhibit,  a  board  shall  be 
created  to  be  charged  with  the  selection,  preparation,  arrangement,  safe-keeping, 
and  exhibition  of  such  articles  and  materials  as  the  heads  of  the  several  Departments 
and  the  directors  of  the  Smithsonian  Institution  and  National  Museum  may  respect- 
ively decide  shall  be  embraced  in  said  Government  exhibit.  The  President  may  also 
designate  additional  articles  for  exhibition.  Such  board  shall  be  composed  of  one 
person  to  be  named  by  the  head  of  each  Executive  Department,  and  one  by  the 
Directors  of  the  Smithsonian  Institution  and  National  Museum,  and  one  by  the  Fish 
Commission,  such  selections  to  be  approved  by  the  President  of  the  United  States. 
The  President  shaU  name  the  chairman  of  said  board,  and  the  board  itself  shall  select 
such  other  officers  as  it  may  deem  necessary. 

The  act  further  provided  that  a  suitable  building  or  buildings  should 
be  erected  for  the  Government  exhibits,  at  a  cost  not  to  exceed  the  sum 
of  $400,000,  and  Congress  appropriated  from  time  to  time  an  aggregate 
sum  of  9049,000  for  the  selection,  purchase,  preparation,  arrangement, 
safe-keeping,  installation,  transportation,  and  return  of  such  articles 
and  materials  as  were  embraced  in  these  exhibits. 

BOARD  OP  MANAGEMENT  FOR  GOVERNMENT  EXHIBIT—  ITS  MEMBERS, 

ITS  POWERS,   AND   ITS  WORK. 

_  t 

-  Under  the  same  act  a  Board  of  Management  for  the  Government  Exhibit 
was  appointed,  as  follows:  Chairman,  Edwin  Willits;  representative 
from  the  Department  of  State,  Chief  Clerk  Sevellon  A.  Brown;  from 
the  Treasury  Department,  Assistant  Secretary  Allured  B.  Nettleton; 
from  the  War  Department,  Maj.  Clifton  Comly,  U.  S.  Army;  from  the 
Navy  Department,  Capt.  E.  W.  Meade,  TJ.  S.  J^avy;  from  tbe  Post- 
Ofice  Department,  Third  Assistant  Postmaster-General  A.  D.  Hazen ; 
from  the  Department  of  Justice,  Special  Agent  Elijah  C.  Foster;  from 
the  Department  of  the  Interior,  Commissioner  of  Railroads  Horace 
A.  Taylor;  from  the  Smithsonian  Institution  and  National  Museum, 
Assistant  Secretary  G.  Browne  Goode;   from  the  Pish  Commission, 
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Assistant  Commissioner  J.  W.  Collins;  and  from  the  Department  of 
Agriculture,  Assistant  Secretary  Edwin  Willits. 

Subsequent  resignations  and  appointments  to  vacancies  were  made 
as  follows:  In  the  State  Department,  Mr.  Brown  was  succeeded  by 
W.  E.  Curtis,  of  the  Bureau  of  American  Bicpublics,  and  he  again  by 
W.  W.  Eockhill,  chief  clerk;  in  the  Treasury  Department,  Assistant 
Secretary  Nettleton  was  succeeded  by  F.  A.  Stocks,  chief  clerk;  in  the 
Navy  Department,  Capt.  Meade  gave  place  to  Lieut.  Commander  E.  D. 
Taussig,  U.  S.  Navy;  in  the  Department  of  Justice,  Special  Agent 
Foster  was  succeeded  by  Cecil  Clay,  chief  clerk ;  and  in  the  Fish  Com. 
mission,  Mr.  Collins  was  succeeded  by  Dr.  Tarleton  H.  Bean. 

This  board  so  appointed  became  an  independent  board,  having  the 
•exclusive  power  of  conducting  everything  connected  with  the  prepara- 
tion, installation,  etc.,  of  the  exhibits,  the  heads  of  the  different  Depart- 
ments having  no  control  over  the  management  of  the  exhibits  except 
in  deciding  what  should  be  embraced  in  the  Government  exhibit  from 
their  respective  Departments.  The  appropriations  for  the  exhibit  were 
made  directly  to  the  board,  and  the  board  accounted  for  the  same 
directly  to  the  Secretary  of  the  Treasury.  The  board  had  its  own 
chairman,  who  approved  its  vouchers  in  the  name  of  the  board.  It 
appointed  its  own  officers  and  agents  and  expended  the  money  appro- 
priated subject  to  no  limitation  except  the  approval  of  the  Secretary  of 
the  Treasury.  This  is  worthy  of  consideration,  inasmuch  as  there 
seems  to  have  been  some  misapprehension  on  the  part  of  some  of  the 
heads  of  Departments.  Under  a  ruling  of  the  Secretary  of  the  Treas- 
ury, even  the  detail  of  any  of  the  Departmental  force  by  a  head  of  a 
Department  required  the  approval  of  the  board  before  the  funds  appro- 
priated to  the  board  could  be  charged  with  traveling  or  subsistence  for 
such  detail,  on  the  ground  that  the  board,  being  responsible  for  the 
money  directly  to  the  Treasury,  should  not  have  imposed  upon  it  even 
by  the  head  of  a  Department  an  employee  it  did  not  want  and  for  whose 
expenses  it  did  not  desire  to  be  charged. 

Again,  it  will  be  observed  that  the  exhibit  was  not  to  be  ten  separate 

exhibits  managed  by  ten  different  representatives,  but  it  was  a  single 

exhibit  with  ten  branches,  ^e  may  say,  the  money  being  appropriated 

to  the  board  as  a  body  and  not  to  the  different  representatives  of  said 

^'^'^rd  for  the  use  of  the  respective   Departmental  exhibits.     The 

c  iTif'    e  vh  the  Treasure  Department  were  carried  on  the  books  as 

•i,-..itf  >i*     ^f^"  "^  '^     >lanagcment  of  the  Government  Exhibit, 

.nH  \Fhi  lu:      tt  tu«    'uties  imposed  upon  it  relating  to  theGov- 

-     .    *      7.  iiui^  ♦•       ^'^^^     ^oc  invariably  acted  as  a  unit.    For  the 

•aivr  riT-r  v  v.    -       ,^  board  itself,  by  an  understanding 

•^TT^T      —   i^oii*.^         ^,xva,i,i\y  ^  j.llotted  to  the  representatives  of  the 

*i"    '■        ^^partiiioats  a  certain  proportion  of  the  funds  appropriated 

-.     u.,.  ^q<»h  represent»*^'^e  might  have  some  standard  to  work 

'4.  «<..     ..  ft      rnnxr  yrhsLf   ^     .».a  wifhin  the  line  of  the  exhibit  with. 
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whose  preparation  he  was  norninally  charged.  By  the  courtesy  of  the 
board  it  was,  as  a  rule,  controlled  by  his  jadgment.  In  all  cases,  how- 
ever, proposed  plans  of  the  respective  exhibits  were  presented  to  the 
board  for  its  approval,  with  estimates  of  their  supposed  cost.  In  some 
cases  it  was  fonnd  necessary,  especially  where  there  was  a  conflict 
between  two  Departments  desiring  to  exhibit  a  similar  line,  to  call 
upon  the  board  to  prevent  duplication  and  define  the  limits  between 
them;  and  all  through,  from  beginning  to  end,  the  board  was  supreme. 
The  money  appropriated  still  remained  at  the  disposal  of  the  whole 
board  and  was  liable  for  the  accounts  properly  incurred  by  any  and 
all  representatives.  All  appointments,  even  of  the  special  workers  in 
any  Department,  were  made  by  the  board  on  the  nomination  of  a 
representative.  The  result  is  that  all  deficiencies,  if  any  should  exist 
in  any  one  of  the  tentative  allotments,  will  be  made  good  by  the  board, 
and  every  obligation  properly  incurred  by  any  representative  will  be 
liquidated  so  long  as  the  appropriation  is  not  exhausted,  and  the  indi- 
cation now  is  that  there  will  be  a  considerable  balance  covered  into  the 
Treasury. 

In  all  these  respects  the  law  was  a  departure  from  that  authorizing 
the  Government  exhibit  at  the  Centennial  Exposition  at  Philadelphia 
in  1876,  and  at  each  of  the  subsequent  expositions  in  which  the  Otov- 
emment  has  taken  part.  In  all  prior  cases  the  money  was  appropri- 
ated directly  to  the  Departments,  and  there  was  no  board  except  such 
a  one  as  was  organized  by  executive  order  or  by  mutual  cooperation. 
The  new  plan  had  its  advantages  as  well  as  its  disadvantages.  It 
made  the  whole  exhibit  a  unit  with  comparatively  few  duplications  of 
exhibits,  and  it  made  the  whole  arrangement  more  systematic,  efficient, 
and  complete.  On  the  other  hand,  it  detracted  in  a  measure  from  the 
independence  and  individual  zeal  of  the  respective  Departments,  which 
caused  some  friction,  but  this  was  happily  adjusted  by  the  courtesy 
and  general  good  feeling  of  the  members  of  the  board. 

The  board,  after  its  appointment,  convened  promptly,  completed  its 
organization,  elected  F.  T.  Bickford  its  secretary,  and  in  time  chose 
J.  Fred.  Aytoun  its  chief  clerk  and  W.  I.  Adams  its  disbursing  clerk, 
and  subsequently  appointed  such  other  officers  and  agents  as  were 
necessary  to  execute  the  duties  imposed  upon  it. 

SCOPE   OF   THE    GOVERNMENT   EXHIBIT. 

Under  the  law  the  buildings  were  to  be  completed  and  dedicated  on 
the  12th  day  of  October,  1892,  and  said  Exposition  was  to  be  opened  to 
visitors  not  later  than  the  1st  day  of  May,  1893,  and  to  be  closed  not 
later  than  the  30th  day  of  October,  1893.  The  board,  therefore,  after 
its  organization  proceeded  to  consider  the  scope  of  the  Government 
exhibit.  It  was  met  at  the  threshold  by  the  grave  uncertainty  as  to 
the  amount  of  money  which  would  be  at  its  disposal. 

The  first  appropriation  included  in  the  act  was  only  $200,000,  to  be 
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divided  between  this  board  and  the  National  Commission,  and  wu 
intended  only  for  the  first  year's  expenditures.  It  soon  became  mani- 
fest that  the  commission  would  spend,  if  permitted,  the  whole  of  it, 
and  by  a  singular  phraseology  the  wording  of  our  appropriation  was 
such  that  we  could  spend  but  little.  The  result  was  a  division  by  the 
Secretary  of  the  Treasury  between  conflicting  claims,  by  which  the 
National  Commission  was  allotted  $160,000  and  the  Board  of  Manage- 
ment $40,000  out  of  the  first  appropriation.  Subsequently  the  phrase- 
ology of  our  appropriation  was  so  modified  as  to  enable  us  to  carry  ont 
eifectually  the  duti  es  imposed  upon  us,  and  the  appropriations  there- 
after were  separated  so  that  each  board  knew  definitely  the  funds 
given  to  it. 

The  board  called  for  estimates  from  the  representatives  of  the  respee- 
tive  Departments  of  the  amount  necessary,  in  their  judgment,  to  the 
preparation  and  exploitation  of  their  respective  exhibits.  The  aggre- 
gate estimates  amounted  to  over  $2,000,000.  It  was  manifest  that 
Congress  would  not  respond  to  such  an  amount.  The  best  guide  we 
had  to  determine  the  amount  we  ought  reasonably  to  expect  was  the 
experience  at  Philadelphia.  There  the  aggregate  appropriation  for 
the  Government  exhibit  was  $600,000,  to  fill  a  buUding  that  cost  $80,000. 
The  installation  of  that  exhibit  was  primitive  as  compared  with  the 
more  recent  ones.  The  art  of  display  had  materially  improved,  and  to 
make  a  display  and  exhibit  along  more  recent  lines  would  require,  to 
lift  it  above  disgrace,  at  least  $1,000,000,  especially  as  Congress  had 
expressed  its  sense  of  increased  expense  by  authorizing  the  construc- 
tion of  a  building  or  buildings  at  a  cost  of  $400,000.  We  determined, 
therefore,  to  plan  our  exhibit  on  the  basis  of  $1,000,000,  and  to  ask 
Congress  for  that  sum.  It  resulted  in  an  aggregate  of  appropriations, 
as  before  stated,  of  $949,000.  Taking  $1,000,000  as  a  basis,  we  tenta- 
tively allotted  that  amount  among  the  different  Departments  according 
to  the  percentage  agreed  upon,  so  that  each  Department  nught  project 
its  plans  accordingly. 

EXHIBIT   OF   THE   U.  S.  DEPARTMENT  OF  AGRICULTURE  AT  THE 

"VORIiD'S  COLUMBIAN  EXPOSITION. 

■'■'  ^  "*••• n;drtxvei;     -I •     .-     department  of  Agriculture 

^       ^       \*  oi   .iianage ■  .^^  un^,  ^^gregate  of  appropriations, 

ji^.   vre  were  led  t-     ^u^^^i    ''^as  $150,000,  or  15  per  cent  of  the 

-yx^vited  $1,000,000.     Bui    .^ngrtjs  in  its  wisdom,  and    at  the  last 

I  inient,  cut  Hr  ^      ht    >^T^T)ropriation  by  more  than  $50,000*,  leaving  the 

^^^oarti"':  »^  ^e  plans  already  formulated  and  approaching 

.i^iof^       .        ,     M"»  it^o  than  had  confidently  been  expected.     More- 

»      1.     .c*i-  -    -^       ^'uior-^ps    hrther  diverted  to  specific  purposes 

^.-  ~ii-  ..£  t.b'.  ^'"r    '  ..*-..-. .fc,  "V'therunanticipateillossto  the  allot- 
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meot  was  the  resalt  of  some  miacalculation  in  the  office  of  the  Snper- 
TisiDg  Architect  of  the  Treasnry.  The  estimates  made  io  that  office 
for  the  hoildings  to  hoa»e  the  exhihita  incladed  a  stmctnre  for  the  dis- 
play to  be  made  by  the  Weather  Bnreaa,  bat  after  the  exhibit  of  this 
branch  had  been  brought  nearly  to  completiou,  the  board  was  informed 
by  the  Supervising  Architect  that  his  means  were  exhausted.  It  was 
too  late  to  recede,  and  the  allotment  was  made  to  suffer  in  consequeuce 
a  further  loss  of  96,000.  The  aggregate  of  these  drafts  upon  the  allotr 
ment  is  (33,000.  Fortunately,  the  ^otments  to  other  branches  proved 
to  be  sufficiently  liberal,  and  the  law  proved  sufficiently  elastic  to  per- 
mit the  transfer  of  the  fuuds  necessary  to  complete  and  administer  the 
exhibit,  and  I  take  this  opportunity  to  acknowledge  the  courtesy  of  my 
fellow  members  of  the  board  in  devoting  their  surplas  to  the  necessi- 
ties of  the  branch  I  have  the  honor  to  represent  and  for  the  credit  ot 
the  whole. 

The  following  is  a  classified  list  of  the  expenditures  of  the  several 
bureaus,  divisions,  and  special  exhibits: 


Divlsiani,  baruni, 


n-Tialon  orVenUbls  Fitholog; 

XHrliioB  nf  KnlonalD£v 

IHTUlaaaflllBnHeoiiy 

IXnitonofPomnlcHC; 

Bonmn  of  Aoiniil  Indunry 

Oflleaaf  nbar  JnTuUgatioiu 

SHvlalDDofFaiHUy 

tXviilODof  CbsmlilT7 

Oficv  of  SipMlnisn  t  EUtlou. . . . 

SlTiilvnafBoUBT 

SiTialoD  oriUutntloDi 

DlTuian  orOrDitholoKT  ud  Uin 

DlTl«lan(>f6tul*ii(« 

DItIbIoii  orBeiwrdB  ud  EdlUng. 

-Wool.. -i""" !;"."'.".'''.'.  ".;;;■.■. 

Blk 

otlntl.^7///^v^v^'/.'/"."'.v.'.'. 

WflBtlurBimka 

ToMd 


r,3- 


I.BT&IB 

81T.BI 

a.Z74.«l 
B57,7J 

a.  VK.  a 

86^.00 

s,(ns!in 

l,2UT.  IS 
41.30 

T,I34.» 


s,  wt  ii 

£3.346.13 
3, 830. 18 - 
1, 167.  TS 


NATUKB   OF   THE   DEPARTMENT'S   EXHIBIT. 

Agriculture  is  that  branch  of  human  industry  which  is  least  suscep- 
tible to  benefit  from  the  incorporation  of  individual  interests  or  the 
^ggi'C^Ation  of  capital.  Lacking  the  opportunities  created  by  other 
leading  interests  for  contiunons  public  display  and  advertisement,  it 
eeeks  more  frequently  thau  they  such  advantages  as  may  accrue  from 
periodical  fairs  and  expositions,  and  has  c<ime  to  be  known  as  the 
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branch  from  which  most  is  expected  and  whose  functions  are  most 
available  in  such  gatherings. 

Its  conditions  in  this  regard  were  recognized  by  Congress  in  the  law 
providing  for  the  American  display  at  the  last  and  greatest  of  the 
foreign  expositions  (French  Exposition  Universelle  de  1889),  agricoltare 
being  the  only  industry  specially  provided  for  in  the  appropriations  for 
that  enterprise,  while  popular  recognition  has  been  evinced  from  the 
earliest  times  in  our  history  by  county,  State,  and  national  fairs,  more 
frequently  devoted  exclusively  to  agriculture  than  to  all  other  interests 
combined. 

Notwithstanding  these  fundamental  conditions,  however,  it  will 
doubtless  be  admitted  that  the  task  devolving  upon  the  Department  of 
Agriculture,  in  connection  with  the  World's  Columbian  Exposition,  was 
more  difficult,  as  it  proved  to  be  somewhat  more  costly,  than  that  placed 
upon  any  other  branch  or  institution  of  the  Government.  Being  that 
from  which  most  was  expected,  it  was  at  the  same  time  the  one  having 
in  comparison  the  least  in  the  form  of  ^^  articles  and  materials"  from 
which  to  draw.  At  the  French  Exposition  referred  to,  the  Depart- 
ment of  Agriculture  was  made  the  agent  and  intermediary  of  the 
American  producer;  and  it  had  for  its  field  of  display  whatever  was 
deemed  worthy  of  all  American  farm  products  and  the  manufactures 
therefrom.  At  the  World's  Columbian  Exposition  the  American  pro- 
ducer appeared  in  his  own  behalf,  and  the  Department  was  limited  by 
law,  as  interpreted,  to  the  illustration  of  its  own  specific  functions. 
Inasmuch  as  these  consist  chiefly  in  experimentation  and  in  the  testing 
of  theories  and  development  of  methods,  the  performance  of  its  share 
of  the  work  required  bylaw  involved  the  creation  of  the  means  through- 
out. How  thoroughly  and  successfully  this  was  done  is  best  shown  by 
the  reports  of  the  gentlemen  in  immediate  charge  of  the  several  subdi- 
visions, which  are  appended,  and  which  present  in  detail  the  particulars 
of  that  part  of  the  exhibit  prepared  by  each  division  or  branch  of  the 
work.  These  will  also  serve  to  make  manifest  the  functions  of  the 
Department,  but  it  will  not  be  out  of  place  first  to  consider  them  briefly 
in  a  general  and  comprehensive  way. 

FUNCTIONS  OF  THE  DEPARTMENT. 

?he  primary  conditions  of  agriculture  are  soil  and  climate.     Hence 

nt5se  are  appropriately  fundamental  subjects  for  consideration  by  the 

^^partment  of  Agriculture.    Then  follow  the  consideration  of  noxious 

Liacocts  and  diseases  which  afiect  the  product.     After  these  would 

f^li^w  the  broad  consideration  of  all  matters  in  any  way  tributary  to 

nfAlliorpi-^  '*'^»"prehension  by  those  engaged  in  agriculture  of  the 

-11.-—"-  -  1  the  means  of  its  successful  promotion.    As  stated 

^f^^'    ^  Lf,  '•''^n  of  the  work  of  the  Department  is  experimenta- 

wi.     -  .ut-r     •  \  ng  in  its  wake  except  the  data  and  conclusions 

-^hin.     riT,,      -.*     . —       ^  r-^ijoH-o    r\omiM»»«-tivftlv  little  with  which  to 
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illustrate  the  functious.  Hence  every  exhibit,  or  nearly  all  the  exhibits, 
had  to  be  created  to  illustrate  these  functions.  How  this  was  carried 
out  in  most  cases  will  be  shown  by  the  specific  reports  from  the  divi- 
sions. There  is  no  report,  however,  from  the  Seed  Division  nor  from 
the  tobacco  or  cotton  and  wool  exhibits.  The  Department  itself  pro- 
duces neither  of  these  commodities,  though  it  makes,  or  should  make^ 
a  special  study  of  them  all.  It  had,  therefore,  on  hand  bo  sufficient 
quantity  of  either  that  could  in  any  way  illustrate  its  work,  and  the 
effort  was  made  to  secure  such  a  collection  as  should  illustrate,  so  far 
as  material  objects  could,  the  character  and  basis  for  departmental  con- 
sideration and  study. 

Ever  since  the  organization  of  the  Department  it  has  been  charged 
with  the  purchase  and  distribution  of  new  and  valuable  seeds  and 
plants,  the  object  being  to  distribute  to  localities  to  which  they  might 
be  adapted  improved  varieties  capable  of  increasing  the  quality  and 
amount  of  the  product.  It  has  made  great  repute  in  the  intelligent 
purchase  and  distribution  pf  these  seeds  and  plants.  This  made,  of 
course,  the  subject  of  soil  and  climate  a  primary  study,  determining 
where  to  purchase  and  where  to  distribute.  It  is  a  conceded  fact  that 
in  the  purchase  of  seeds  or  plants  in  the  locality  where  they  produce  at 
their  best  and  in  the  distribution  of  the  same  to  localities  to  which  they 
are  adapted,  there  will  result  a  large  increase  in  product. 

THE    CEREAL   COLLECTION. 

It  was  the  purpose  of  the  representative  of  the  Department  on  the 
Board  of  Management  to  make  as  comprehensive  a  collection  as  he 
might  be  able  to  do  from  all  parts  of  the  world,  principally  from  !North 
America,  of  all  the  leading  staples,  with  full  reports  as  to  the  soil  in 
which  they  were  grown,  the  time  of  the  year  in  which  they  were  planted 
and  harvested,  and  the  products  per  acre. 

In  pursuance  of  this  plan  he  collected  or  caused  to  be  collected  nearly 
2,500  samples  of  wheat,  ranging  from  the  Peace  Eiver  region  in  the 
northwestern  territory  of  Canada,  from  about  the  sixtieth  degree  ol 
north  latitude,  then  running  south,  a  large  proportion  of  the  wheat- 
growing  States  and  counties  of  the  United  States,  through  Mexico, 
Central  America,  Colombia,  Peru,  and  Chile,  making  the  most  compre- 
hensive collection  of  that  product  ever  brought  together,  and  which, 
with  the  detailed  reports  which  have  been  carefully  preserved,  will 
form  the  basis  for  the  future  study  of  the  effect  of  soil  and  climate  in 
its  widest  distribution,  and,  so  far  as  the  United  States  is  concerned, 
to  its  almost  minutest  details,  including,  as  it  does,  the  product  in  every 
distinctive  State  and  locality.  Wheat  was  the  cereal  whose  widest  dis- 
tribution was  considered.  Then  follow  oats,  mainly  limited  to  the 
United  States,  with  1,200  samples,  and  corn,  1,600  samples;  rye,  460 
samples;  barley,  409;  buckwheat,  250;  miscellaneous,  250.  These 
samples  were  all  carefully  hand-picked  and  weighed,  so  that  the  report 
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shows  the  actual  weight  per  bushel  of  each  sample.  This  test  showed 
a  very  great  variation  in  weight,  and  formed  a  factor  in  considering  the 
effects  of  soil  and  climate  on  the  same  variety.  It  was  not  intended 
that  this  magnificent  collection  should  exhaust  itself  with  the  mere 
exhibit,  but  that  it  should  form  a  basis  for  future  study  by  experts,  to 
be  followed  by  a  comprehensive  monograph  on  the  distribution,  varie- 
ties, care,  and  culture  of  each  of  said  series,  by  which  it  might  be  deter- 
mined where  was  the  best  locality  for  its  highest  and  best  production. 

COLLECTIONS   OF   TOBACCO   AND  WOOL. 

The  same  purpose  was  sought  to  be  carried  out  in  the  coPection  of 
the  tobacco,  of  which  there  were  some  1,500  samples  collected  from  ten 
States,  showing  a  magnificent  display  of  the  products  in  nearly  every 
tobacco-producing  county  in  these  States,  an  examination  of  which 
showed  in  a  marked  degree  tiie  effect  of  climate  and  soil  ux>on  the 
varieties  produced,  and  the  collection  should  form  the  basis  of  an  ex- 
haustive monograph  by  a  thorough  expert  in  the  care,  culture,  and 
varieties  of  toba<JCo, 

Of  wool  there  were  over  1,500  samples,  100  of  which  came  from 
foreign  countries  and  the  remainder  from  every  wool  region  in  the 
country. 

THE   COTTON   EXHIBIT. 

Of  cotton  there  were  between  1,400  and  1,500  samples  from  nearly 
every  cotton-growing  county  iij  thirteen  States  and  Territories.  Samples 
were  obtained  also  from  Africa  (Congo),  Peru,  Egypt,  India,  and 
Russia;  type  samples  from  cotton  exchanges  of  Liverpool,  Havre,  Bre- 
men, New  York,  New  Orleans,  Memphis,  Savannah,  Charleston,  St. 
Louis,  Galveston,  Mobile,  and  Houston ;  also,  bales  of  Egyptian,  Per- 
sian, Indian,  Sea  Island,  and  so-called  American  cotton,  the  last  two 
being  furnished  by  the  Memphis  Cotton  Exchange.  This  subject  was 
recognized  in  its  comprehensiveness  as  of  such  importance  that  the 
committee  on  awards  found  it  necessary  to  ask  permission  to  include  it 
in  the  scope  of  its  consideration  in  making  up  the  data  which  would 
form  the  basis  of  its  report  on  cotton  at  the  Columbian  Exposition, 
^hile  there  were  many  bales  of  cotton  in  the  producers'  exhibit,  both 
•"  the  State  buildings  and  in  the  great  Agricultural  Building,  which 
ucluded  the  exhibits  of  personal  and  State  exhibitors,  it  was  found 
when  they  came  to  consider  the  exhibits,  that  the  data  were  compara- 
bly meager.  They  did  not  cover  one-quarter  of  the  ground  compre- 
icuded  in  the  Department  exhibit.  The  examination  of  our  exhibit  by 
>erts  showed  a  marvelous  variety  of  fibers  as  tbey  were  manifestly 
Hifi^H  by  the  soil  and  climate  of  the  respective  localities  and  that  it 
^^^  QT  -innuestionablebasisof  a  comprehensive  study  of  cotton 
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WORK  OF   THE   SPECIAL   AGENTS. 

The  exhibit  of  wool  was  collected  and  prepared  under  the  sapervision 
of  Edward  A.  Greene,  of  Philadelphia,  the  president  of  the  National 
Wool-growers'  Association,  and  under  the  advice  of  Hon.  John  T.  Bich, 
now  governor  of  the  State  of  Michigan,  a  member  of  the  National 
Wool-growers'  Association;  that  of  tobacco  under  John  M.  Estes,  of 
Stoughton,  Wis.;  that  of  cotton,  under  Alfred  B.  Shepperson,  of  New 
York,  editor  of  Cotton  Facts,  an  authority  among  cotton  producers  and 
manufacturers,  also  secretary  of  the  subcommittee  of  the  United  States 
Senate  investigating  the  subject  of  cotton.  These  gentlemen  were  all 
experts,  recognized  as  such  in  their  respective  lines,  and  worked  with 
zeal  as  si>ecial  agents  in  their  respective  lines,  and  I  hereby  tender 
them  my  thanks  for  the  intelligence  and  energy  and  cooperation  mani- 
fested by  them.  The  cereal  exhibit  was  collected  and  prepared  under 
my  personal  supervision,  with  the  assistance  of  Mr.  Philip  Walker, 
my  chief  special  agent,  and  Mr.  William  F.  Hubbard,  one  of  the  spe- 
cial H gents  employed  in  the  work  of  the  preparation  and  installation 
of  our  Departmental  exhibit. 

DESIRABILITY  OF   COMPREHENSIVE    MONOGRAPHS. 

In  conclusion  of  this  branch  of  the  subject,  the  only  regret  I  have 
IS  that  my  plan  was  too  comprehensive,  and  from  present  appearances 
the  result  will  not  be  adequate  to  the  time,  thought,  and  money  engaged 
In  its  preparation.  Unless  followed  by  comprehensive  monographs  the 
objects  sought  wiU  be  in  a  large  measure  lost.  It  will  be  seen  that 
these  monographs  would  cover  the  whole  cereal  exhibit,  also  those  of 
wool,  tobacco,  and  cotton.  To  these  should  also  be  added  a  considera- 
tion of  the  liber  exhibit,  which  is  more  particularly  described  in  the 
reports  of  the  exhibits  of  the  respective  divisions,  which  follow. 

THE  DISPOSITION   OF   GOVERNMENT   EXHIBITS. 

TJtider  the  law  the  Exposition  closed  the  30th  day  of  October,  1893, 
and  the  formal  proceedings  of  closing  occurred  on  that  day,  though 
under  the  IlliDois  law  the  general  exposition  did  not  close  until  the  fol- 
lowing day.  Immediate  steps  were  taken  for  the  packing  and  return 
of  the  Government  exhibits  to  their  respective  Departments.  A  con- 
siderable portion  of  the  exhibit  of  the  Department  of  Agriculture  was 
loaned  to  the  Field  Columbian  Museum,  of  Chicago,  a  perfect  inven- 
tory thereof  made,  and  receipted  for  by  the  museum,  to  be  returned  on 
call  at  any  time  to  the  Department  of  Agriculture.  Said  inventory 
and  receipt  have  been  filed  in  the  office  of  the  chief  clerk  of  the  Depart- 
ment. A  portion  of  the  cotton  exhibit  was  sent  to  the  Augusta  (Ga.) 
fixposition  on  the  condition  that  it  be  sent  to  the  Department  after 
the  close  of  that  exposition,  all  expenses  to  be  paid  by  them.    A  x)or- 


64      EEPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

tion  of  the  corn  exhibit  was  loaned  to  the  Salem  (Mass.)  Corn  Festiyal, 
with  the  like  understanding. 

The  herbarium  of  the  Division  of  Botany  was  loaned,  one-half  to  the 
Minnesota  State  Normal  School  and  the  other  half  to  the  Delaware 
Natural  History  Society,  on  the  same  conditions  as  the  loan  to  the 
Columbian  Museum.  On  like  terms  the  charts  and  maps  shown  by 
the  Division  of  Statistics  were  deposited  with  the  Political  Science 
Department  of  the  Chicago  University.  The  remainder  of  said  De- 
partment exhibit  has  been  returned  to  Washington.  It  was  intended 
to  sell  at  Chicago  most  of  the  laboratory  tables  and  a  portion  of  the 
glass  and  cases  and  other  material  which  might  not  be  of  immediate 
service  in  the  Department,  but  the  bids  therefor  were  so  exceedin^y 
low  that  they  were  not  accepted,  and  nearly  everything  was  loaded  on 
cars  and  returned  to  the  Department,  there  being  practically  no  charge 
for  transportation,  as  that  had  been  provided  for  by  the  pa3rment  of 
the  shipment  to  Chicago  at  the  full  rate  one  way.  The  loan  of  a  large 
number  of  the  empty  cases  with  the  plate  glass,  etc.,  to  the  Columbian 
Museum  avoided  the  necessity  of  such  sale  or  of  their  return  to  the 
Department  at  the  present  time,  where  there  is  now  neither  space  nor 
use  for  tbem. 

The  large  tree  {8eqtu>ia)  from  California,  which  was  exhibited  by  the 
Department  of  the  Interior,  was  tendered  to  the  Department  of  Agri- 
culture and  accepted  with  hearty  thanks,  and  it  has  been  shipped  to 
Washington  to  be  set  up  on  the  grounds  of  the  Department  of  Agricul- 
ture. If  properly  set  up  it  will  form  one  of  the  most  striking  curi- 
osities in  the  city  of  Washington. 

PRACTICAL  SUaaESTIONS. 

After  three  years  of  work  in  the  supervision  of  the  preparation, 
installation,  etc.,  of  our  exhibit  and  a  careful  survey  of  the  situation, 
this  being  my  first  experience  in  connection  with  any  exposition  of  note, 
it  is  but  just  to  myself,  and  of  possible  benefit  to  others  upon  whom  may 
devolve  similar  duties,  to  give  a  conciwse  statement  of  the  mistakes  made. 
A  very  full  report  follows  of  the  exhibits  of  the  several  bureaus  and 
divisions,  so  that  there  may  be,  in  case  of  any  future  exi>osition,  full 
informatioTi  '>f  the  line  followed  and  the  materials  exhibited  by  this 
I>AT^Qrtn>An  '  ^he  World's  Columbian  Exposition.  There  was  in  the 
pi^cicji  ^^-  x>  beaten  track  to  follow  and  but  few  suggestions  were 
c^tai"  uf-       ^ofhiTxg  was  on  record  to  serve  as  a  guide  in  the  quest 

.    f1i&-  ..     .  lould  not  be  done.    Therefore  mistakes  were  made, 

.-.     -^      r     -^t  fo^^^  for  the  benefit  of  the  future. 

.        ih^^^^r    lave  been  the  representative  of  the  Depart- 

..^n.   I.    '..  .--     -     .^irmQiij  while  still  retaining  an  active  par- 

:.,...     .    •      iuc-v       ^'    -■♦*      -^  >Yncting  as  that  of  Assistant  Sec- 
tewtr.     '■  •-  ^yi^.wtu*  I'he  labors  thus  entailed  were 

iij«h  $».»    ...„.    V    -M.  ^j.     ipv*^  Hp-  \Iv-.     ix)on  three  persons. 
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(2)  Prom  lack  of  acquaintance  with  what  might  be  termed  the  impulse 
of  an  exposition  crowd,  several  thousand  dollars  were  spent  for  exhibits 
and  illustrations  in  second  stories  of  the  buidiugs ;  that  effort  was  found 
to  be  absolutely  without  value.  The  average  sight-seer  will  not  climb 
stairs  to  see  an  exhibit  or  listen  to  a  lecture.  The  second  story  or  gal- 
leresof  the  great  Manufactures  Building  were  so  slimly  attended  as  to 
call  for  bitter  complaints  from  exhibitors. 

(3)  Too  much  was  spent  on  cases — most  of  which  were  made  to  fit 
the  exhibits.  Comparatively  fetv^  were  of  uniform  size  or  of  such  char- 
acter as  would  permit  of  a  contract  in  bulk  with  some  manufacturing 
company  at  possibly  half  the  cost  to  the  Department.  The  result  was 
that  the  cases  were  all  constructed  by  a  force  of  carpenters  and  paint- 
ers and  glaziers,  and  while  the  exhibit  gained  much  in  repute  by  having 
a  variety  in  the  style,  form,  and  size  of  the  cases,  and  was  therefore 
more  satisfactory  to  the  chiefs  of  the  divisions,  the  extra  cost  involved 
did  not  receive  adequate  compensation  by  the  enhanced  interest  of  the 
sight-seers. 

(4)  Even  though  it  were  thought  best  to  construct  cases  to  be  adapted 
to  the  exhibit,  these  should  be  made  at  home,  in  close  proximity  to  the 
Department,  so  as  to  be  under  the  constant  supervision  and  direction 
of  the  representative  whose  time  would  be  devoted  exclusively  to  the 
preparation  of  the  exhibit.  As  it  was,  comparatively  few  of  the  cases 
were  made  in  Washington.  In  February  the  Chief  Special  Agent  pro- 
ceeded to  Chicago  with  a  small  force  of  carpenters  with  the  hope  that 
lumber  could  be  secured  there  as  cheap  if  not  cheaper  than  in  Wash- 
ington, and  that  any  further  force  of  carpenters  needed  could  be  had 
at  practically  the  same  rate,  with  the  accruing  advantage  of  a  saving  in 
transportation  of  the  cases  and  the  possible  better  adjustment  of  them 
by  building  them  in  place  on  the  space  allotted  to  this  Department- 
It  happened  that  the  weather  from  February  to  the  first  of  May  was 
very  unfavorable;  the  Oovernment  Building  leaked;  the  groutids  were 
stormswept  and  it  was  rainy  and  muddy;  lumber  was  difiicult  to  get; 
all  material  sold  at  enhanced  prices;  the  source  of  supply  was  the  city, 
8  miles  a  way;  the  demand  for  labor  was  so  great  that  double  wages 
were  paid,  and  this  oftentimes  for  inferior  work  The  result  was  that 
the  installation  of  the  exhibits  cost  probably  from  one-third  to  one-half 
more  than  any  one  anticipated.  Any  possible  successor  in  similar  work 
will  find  it  wise,  therefore,  to  be  guided  by  our  experience  and  do  all 
that  is  possible  to  be  done  at  home. 

(5)  Too  much  was  paid  for  glass;  that  is,  there  was  more  plate  glass 
than  was  necessary.  Some  marked  exhibits  should  have  plate  glass, 
but  at  least  half  of  them  might  with  equal  effect,  so  far  as  the  attrac- 
tion to  the  general  public  is  concerned,  have  been  provided  with  cheaper 
glass. 

(6)  Too  much  money  was  spent  for  labels.    The  labels  to  a  large 
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extent  took  the  place  of  the  guide  whose  duty  might  be  to  i)oiut  out 
and  exploit  the  exhibit.  But  the  great  mass  of  the  people  never  come 
down  to  details.  By  them  the  general  effect  only  is  considered.  Com- 
paratively few  stop  to  study  an  exhibit.  And  while  according  to  the 
museum  standard  an  exhibit  is  not  complete  except  it  be  thoroughly 
labeled,  my  observation  and  experience  are  that  an  exposition  need  not 
approach  the  standard  of  the  museum,  which  is  almost  exclusively  edu- 
cational in  its  scope  and  character. 

(7)  Too  much  money  was  spent  on  photographs  and  enlarged  figures 
and  objects  on  wall  maps.  Some  of  the  choicest  pictures,  which  cost 
the  most  money,  were  not  noticed,  much  le«s  studied.  There  was  enough 
to  absorb  the  attention  on  the  ground  floor  in  the  range  of  ordinary 
vision. 

(8)  There  were  many  other  directions,  too  numerous  to  mention,  in 
which  expenditure  might  be  avoided  without  impairing  in  any  great 
degree  the  attractiveness  of  the  exhibit  in  popular  estimation. 

After  having  thus  frankly  set  forth  mistakes  made  I  may  be  pardoned 
for  expressing  a  feeling  of  pride  in  the  symmetry,  the  unity,  and  com- 
pleteness of  the  exhibit  as  a  whole  and  in  detail.  It  had  a  purpose 
running  all  through  it.  Its  idea  was  educational,  and  had  a  significance 
that  was  highly  appreciated  by  the  intelligent  visitor  who  stopped  to 
study  its  scope.  It  has  commanded  the  respect  of  experts  in  the  line 
of  the  functions  sought  to  be  illustrated,  and  it  has  met  the  com- 
mendation of  BO  many  people  competent  to  judge  such  matters  in  their 
several  parts,  that  though  my  high  standard  was  not  attained  and  my 
purposes  as  to  ultimate  results  have  not  been  fully  realized,  I  rejoice 
that  I  was  considered  worthy  of  projecting  and  carrying  out  an  enter- 
prise that  so  fully  illustrated  the  functions  of  the  Department  which 
I  have  served  to  the  best  of  my  ability  for  nearly  five  years  and  from 
which  my  relations  are  soon  to  be  sundered. 

ACKNOWXiEDGMENTS. 

I  can  not  well  express  my  thanks  to  my  superiors.  Secretary  Eusk 
and  Secretary  Morton,  for  their  hearty  encouragement  and  active  assist 
ance  in  every  way  possible  to  bo  rendered  by  them,  to  the  chiefs  and 
members  of  the  bureaus  and  divisions,  and  to  my  special  agents  and 
the  employees  under  me  for  their  aid  during  the  execution  of  this  enter- 
prise imposed  upon  us  by  Congress. 

It  is  proper,  also,  to  here  acknowledge  our  indebtedness  to  the  follow- 
ing-named persons,  who  contributed  handsomely  to  the  success  of  the 
Department  exhibit  by  well-selected  contributions  of  various  products, 
manufactures,  models,  pictures,  etc. : 

Mr.  Charles  P.  Shepard,  Messrs.  Jones  &  Warr,  Tlie  Atlantic  Tran- 
sport Line,  The  Burton  Car  Company,  Street  Cable  Car  Company, 
B.  B.  Steers  &  Co.,  Chickasaw  Iron  Works,  Smith  Scale  Company, 
Memphis   Cotton    Exchange,    Fr.    Jac.    Andres,   Miss  Ashe,  J.   W. 
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Labouisse,  James  F.  Wenman,  The  Q.  and  C.  Company,  The  Hamilton 
Manufacturing  Company,  P.  Kascoe,  Dayton  Last  Works,  Henry  Dis- 
ston  &  Sons,  Gage  &  Co.,  Christian  Konnenberger,  Smith  &  Stevens 
Manufacturing  Company,  S.  N.  Brown,  The  Acme  Manufacturing 
Company,  Messrs.  Parke,  Davis  &  Co.,  and  many  others  whose  names 
will  be  found  on  the  record  who  contributed  to  the  success  of  the  cereal, 
wool,  tobacco,  and  cotton  exhibits. 

Detailed  accounts  of  the  exhibits  of  the  several  bureaus  and  divi- 
sions of  the  Department  follow : 

BUREAU  AND   DIVISION  EXHIBITS. 
Exhibit  of  thr  Weathkr  Bureau. 

The  exhibit  consisted  of  a  completely  equipped  meteorological  observatory,  pro- 
vided with  facilities  for  receiving  daily  telegraphic  weather  reports  from  the  regu- 
lar stations  of  the  Bureau,  and  for  preparing  and  printing  from  these,  in  accordance 
with  most  approved  methods,  a  daily  weather  map  for  general  distribution. 

This  exhibit,  being  installed  in  a  special  building,  afforded  upon  the  roof  proper 
exposure  for  thermometers,  hygrometers,  anemometer,  wind  vane,  rain  gauge,  and 
sunshine  recorder;  these  instruments  being  connected  by  electrical  circuits  with 
recording  apparatus  located  in  the  exhibit  room  on  the  ground  floor,  and  giving 
there,  under  the  inspection  of  visitors,  continuous  records  of  all  the  important 
meteorological  conditions. 

The  distinctive  features  of  the  exhibit  are  classified  and  briefly  described  as  fol- 
lows: 

Weather-forecaating  and  map-printing. — The  regular  telegraphic  weather  reports  for 
the  8  a.  m.  observation  received  at  the  Chicago  station  were  taken  to  the  Exposition 
by  messenger  at  about  10  a.  m.  of  each  day  (Sundays  excepted).  These  report8, 
about  125  in  number,  were  translated  before  the  visitors  and  the  various  elements  of 
data  entered  upon  standard  manuscript  weather  maps,  the  same  as  used  at  the  cen- 
tral office.  A  copy  of  the  weather  map,  showing  isobarometric  and  isothermal  lines, 
was  prepared,  from  which,  by  means  of  a  pantograph,  a  lithographic  transfer  was  made 
on  a  reduced  scale  and  placed  upon  a  lithographic  stone,  from  which  finished  copies 
of  the  lithographic  weather  map  were  struck  off  in  such  number  as  Avas  required. 
The  edition,  according  to  the  attendance  at  the  Fair,  varied  from  300  and  400  to  about 
3,000  a  day.  The  printing  of  this  map  was  provided  for  by  a  special  contract  with 
the  Goes  Lithographic  Company,'  of  Chicago,  who  furnished  the  necessary  presses 
and  appliances  at  their  own  expense.  The  printing  of  the  maps  generally  began 
about  12.30  p.  m.,  each  map  presenting  the  weather  conditions  as  shown  by  the 
observations  at  7  a.m.,  central  time,  and  containing  a  frill  syiiopsis  of  the  weather 
conditions  for  the  preceding  twenty-four  hours,  with  a  forecast  for  the  next  thirty- 
six  hours  applying  to  the  vicinity  of  Chicago. 

Instruments  and  apparatus. — The  more  important  instruments  and  apparatus 
exhibited  are  enumerated  as  follows: 

(1)  Instruments  in  operation :  Standard  triple  register,  Weather  Bureau  pattern, 
giving  a  continuous  record  of  the  direction  and  velocity  of  the  wind  and  the  duration 
of  sunshine  and  cloudiness ;  anemo-cinemograph,  recording  the  momentary  fluctua- 
tions in  wind  velocity;  tele-thermograph,  recording  in  the  exhibit  room  the  tempera- 
ture of  the  fr^e  air  in  the  instrument  shelter  on  roof  of  building ;  weighing  rain  guage, 
giving  a  continuous  record  of  the  amount,  the  rapidity,  and  time  of  occurrence  of 
rainfall;  recording  aneroid  barometer  and  normal  mercurial  barograph;  and  in  addi- 
tion, for  the  purpose  of  more  lucid  exhibition  and  explanation  of  some  of  the  more 
eomplicated  instruments,  there  were  in  operation  on  short  circuit  a  tele-thermo- 
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graph;  exhibiting  the  mechanisms  by  whioh  conditions  of  the  temperatore  are 
transmitted  and  recorded  electrically  at  a  distant  point;  also,  a  weighing  rain 
guagO;  actuated  by  dropping  of  water  drawn  from  a  faacet,  showing  the  manner 
in  which  rainfall  is  recorded  electrically  at  a  distance.  Other  forms  of  recording 
rain  gauges  were  also  in  operation  in  a  similar  manner. 

(2)  Instruments  not  in  operation :  This  classification  comprises  a  large  collection 
of  instruments  mostly  of  a  nonrecordiug  character,  but  all  of  standard  pattern  and 
construction,  and  exhibited  in  a  manner  to  show  visitors  the  correct  methods  of 
employing  these  instrument-s,  and  arranged  to  facilitate  the  explanation,  to  those 
interested,  of  the  general  principles  of  their  operation  and  use.  Among  these  were 
standard  instrument  shelter,  completely  equipped  with  thermometers,  hygrometers, 
whirling  psy chrome ter,  thermograph,  etc. ;  standard  anemometer  and  wind-vane  sup- 
ports, rain  guage  and  supports,  standard  mercurial  and  aneroid  barometers,  ther- 
mometers, special  thermometers  for  determining  water  and  soil  temperatnres,  dew 
point  and  ]mmidity  apparatus,  radiation  thermometers,  nephoscope,  photographio' 
and  electrical  sunshine  recorders,  and  ajiparatus  and  appliances  employed  in  com- 
parison and  standardizing  of  thermometers,  etc. 

Climatic  and  meteorological  charts, —  This  exhibit  comprised  a  collection  of  42 
charts,  20  by  80  inches,  drawn  by  hand  on  engraved  base  maps  of  the  United  States, 
and  showing  the  normal  or  average,  climatic  condition  throughout  the  entire 
country,  compiled  from  the  Weather  Bureau  obsoi-vations  beginning  in  1871,  and,  in 
some  instances,  including  older  observations. 

MUcellajieous. — Under  this  head  is  classed  a  large  collection  of  photographs  of 
lightning  flashes,  cloud  effects,  frost  work,  spray,  mountain  effects,  etc.  The  Bnrean 
is  indebted  to  Prof.  William  M.  Davis,  of  Harvard  University,  for  the  loan  of  a  large 
number  of  those  photographs  from  the  collection  belonging  to  the  university,  and 
also  to  Mr.  H.  P.  Curtis,  of  Boston,  for  the  similar  loan  of  many  beautiful  photographs 
of  frost  and  cloud  elFects  from  his  own  private  collection.  Messrs.  Alexander 
McAdee  and  A.  J.  Henry  also  contributed  cloud  and  liglitning  photographs.  Photo- 
graphs of  lightning,  printed  on  an  enlarged  scale,  were  kindly  presented  to  the 
Bureau  by  Mr.  W.  N.  Jennings,  of  Philadelx)hia. 

A  complete  file  of  all  the  publications  of  the  office,  consisting  of  bulletins,  pamph- 
lets, etc.,  was  disi>layed,  and  arrangements  made  so  that  parties  specially  desirous 
of  any  particular  copies  could  receive  the  same  on  application. 

EXHiniT   OF   THK   BUREAU   OF  AnIMAL   InDUSTUY. 

The  exhibit  of  the  Bureau  of  Animal  Industry  was  illustrated  by  the  two  branches 
into  which  the  work  of  the  Bureau  is  divided,  one  scientific  and  the  other  practical. 
The  scientific  embraced  the  study  into  the  causes,  effects,  prevention,  and  cure  by 
scientific  means  of  the  various  contagious  and  parasitic  animal  diseases,  the  labora- 
tory methods  pursued  in  bacteriological  researches,  and  a  presentation  of  the  propa- 
gation, growth,  and  appearance  of  the  various  germs  causing  this  class  of  diseases. 
The  ])ractical  included  the  humane  treatment  of  stock  and  the  prevention  of  the 
spread  of  the  contagious  animal  diseases  by  executive  regulations. 

Scientific  tvark. 

The  scientific  exhibit  in  detail  consisted  of  (1)  working  bacteriological  and  bio- 
chemic  laboratories  with  all  the  ax)paratus  usually  employed  in  such  researches; 
(2)  the  chemical  products  of  the  growing  germs  of  tuberculosis  and  glanders  with 
instructions  for  use  in  diagnosing  these  diseases  in  doubtful  cases  where  ordinary 
methods  fail ;  (3)  a  refrigerating  case  containing  the  germs  causing  the  various  con- 
tagious diseases  of  animals,  growing  on  the  substances  on  which  they  are  usually 
cultivated;  (4)  colored  illustrations  of  these  germs  highly  magnified;  (5)  lesions  or 
effects  caused  by  them  upon  the  various  susceptible  animals,  shown  by  the  subjects 
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themfielyes  mounted,  models  of  affected  organs,  and  natural  specimens  of  each  pre- 
served in  alcohol,  exhibiting  both  the  healthy  and  the  diseased  state. 

The  various  parasites  infesting  the  domestic  animals  were  exhibited  in  alcohol, 
and  their  effects  on  the  organs  and  their  life  histories  wore  illustrated  by  drawings 
and  explanations. 

Practical  work. 

What  may  bo  called  the  practical  part  of  the  exhibit  embraced  the  work  of  eradi- 
cating pleuro-pnenmonia  from  the  United  States,  the  subject  being  graphically  pre- 
sented by  a  globe  delineating  the  origin,  chronological  spread,  and  present  geo- 
graphical distribution  of  tho  disease,  the  proclamation  of  the  Secretary  of  Agriculture 
that  the  United  States  was  free  from  pleuro-pnenmonia,  and  the  blanks,  forms,  orders, 
instructions,  record  books,  and  other  paraphernalia  used  in  tho  work. 

The  prevention  of  the  spread  of  Texas  fever  within  the  United  States  is  accom- 
plished by  the  enforcement  of  the  regulations  governing  the  movement,  either  on 
foot  or  by  rail,  of  cattle  from  the  district  permanently  infected  with  this  disease.  A 
map  of  the  United  States,  showing  the  boundaries  of  this  district,  was  accompanied 
with  the  regulations  forbidding  the  movement  of  cattle  on  foot  during  tho  season 
of  the  year  when  the  disease  can  bo  spread  by  this  means.  The  method  adopted  for 
the  prevention  of  the  spread  of  the  disease  by  cattle  in  transit  by  rail  was  illus- 
trated by  a  model  of  the  Kansas  City  stock  yards,  where  the  isolation  of  such  cattle 
liable  to  spread  the  disease  is  secured  by  the  use  of  pens  exclusively  devoted  to  the 
yarding  of  such  dangerous  cattle,  thus  preventing  contact  with  those  from  tho  unin- 
fected district;  accompanying  this  were  the  regulations  governing  such  transporta- 
tion and  requiring  disinfection  of  yards  and  cars  before  they  are  used  for  cattle  from 
tho  uninfected  district. 

The  system  pursued  for  preventing  the  introduction  into  the  United  States  of 
contagious  diseases  of  animals  from  foreign  countries  was  illustrated  by  a  model  of 
the  United  States  quarantine  station  for  neat  cattle,  situated  at  Garfield,  N.  J.,  where 
animals  of  certain  kinds  imported  into  this  country  are  held  for  observation  for  a 
period  of  ninety  days  previous  to  allowing  them  to  enter  the  commerce  of  the  country. 

The  microscopic  inspection  of  meats  was  presented  by  disxilaying  the  instruments, 
report  blanks,  record  books,  etc.,  used,  together  with  photographs  exhibiting  the 
manner  of  nse,  and  models  of  beef  and  hog  quarters  showing  how  the  carcasses  are 
tagged  and  sealed  with  the  stamp  of  the  Department  indicating  inspectiou. 

The  tagging  of  cattle  for  interstate  and  export  trade  was  illustrated  by  photo- 
graphs and  a  model  of  a  tagging  clinto  with  cattle  passing  through  and  being  tagged 
by  the  officers  of  tho  Bureau. 

*^rhe  modern  methods  of  transportation  of  animals  was  shown  by  models  of  a  steam- 
ship and  several  stock  cars  of  the  latest  patterns. 

The  subject  of  horseshoeing  was  presented  in  detail,  both  scientifically  and  prac- 
tically. Tho  exhibit  included  models  and  natural  specimens  showing  the  develop- 
ment of  the  horse's  foot,  tho  ordinary  diseases  to  which  it  is  subject,  distinguishing 
those  which  can  be  bcneficiully  afiected  by  a  special  manner  of  shoeing  or  by  the 
use  of  shoes  of  special  designs  from  those  which  can  not  bo  thus  benefited;  shoes 
of  special  designs  were  exhibited  adapted  to  certain  irregularities,  malformations, 
etc.,  of  the  feet  and  legs,  having  in  view  the  correction  of  such  defects ;  also  samples 
of  racing  shoes  worn  by  the  famous  trotters  when  they  made  their  best  records. 

The  exhibit  was  supplemented  by  a  number  of  photographs  of  parts  of  the  Bureau's 
work  which  could  not  be  otherwise  illustrated,  such  as  the  loading  and  unloading 
of  cattle  from  steamshi^is,  methods  of  handling  meats  in  the  English  markets,  some 
famous  individuals  of  the  dififerent  breeds  of  thoroughbred  live  stock,  scenes  at 
stockyards  and  abattoirs  illustrating  various  steps  in  the  process  of  the  ante-mortem 
«nd  post-mortem  inspections,  tho  slaughtering  of  animals,  and  tho  tagging,  stamping, 
and  packing  of  meats  and  meat  products.  * 


70       REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

Exhibit  of  thk  Division  of  Chkmistry. 


0 


The  exhibit  of  this  division  consisted  of  a  complete  agricaltural  laboratory,'  on  fc 
working  scale.  The  chief  features  of  the  eqaipment  of  the  laboratory  were  the  fol- 
lowing : 

A  complete  equipment  for  the  analysis  of  sugar-prodnciug  }>lants.  The  appa- 
ratus for  this  purpose  consisted  of  a  small  comminutor  suitable  for  the  pulping  of 
sugar  cane,  sorghum,  sugar  beets,  etc.  Connected  with  this  pulping  machine  was  a 
press  for  the  extraction  of  the  juices  from  the  pulp.  The  apparatus  for  the  analysis 
of  portions  of  sugar  beets  consisted  of  various  foruis  of  rasps'  for  the  production  of 
a  fine  pulp  for  instantaneous  ditfusion.  In  addition  to  these  machines  all  the  stand- 
ard types  of  apparatus  for  taking  small  portions  of  beets  for  analysis,  without 
destroying  their  germinating  powers,  were  exhibited. 

In  connection  with  this  apparatus  was  a  complete  set  of  polarimetrlc  apparatus. 
This  apparatus  comprised  all  the  types  of  polarimetric  apparatus  from  the  small 
shadow  instrument  with  single  quartz  plate,  suitable  for  the  examination  of  ordi- 
nary sugar  solutions,  to  the  most  accurate  and  scientific  instrument  for  determining 
si)ecifio  rotatory  powers.  These  instruments  were  equipped  with  all  modem 
improvements,  together  with  a  new  lamp  for  providing  a  constant  monochromatic 
Uame,  which  it  is  believed  is  the  best  yet  devised  for  this  purpose. 

Apparatus  designed  for  the  analysis  of  foods.  The  apparatus  for  the  determi- 
nation of  nitrogen  consisted  of  a  complete  combustion  apparatus,  with  a  mercury 
pump,  and  the  most  modern  form  of  batt-ery  for  the  estimation  of  nitrogen  by  the 
moist  combustion  process. 

Apparatus  for  the  recovery  of  waste  alcohol.  The  amount  of  alcohol  used  in  ag^- 
cultural  analyses  is  often  very  large,  and  a  reliable  method  for  its  recovery  and 
reduction  to  standard  strength  is  extremely  desirable.  This  was  secured  in  the  form 
of  a  continuous  still,  with  all  of  its  appliances,  having  a  capacity  to  recover  firom 
alcohol  waste  from  2  to  3  gallons  of  96  per  cent  alcohol  per  hour. 

Tlio  apparatus  for  grinding  cereals  and  preparing  them  for  analysis  was  also  an 
important  feature  of  the  exhibition,  over  600  samples  of  cereals  having  been  prepared 
for  analysis  during  the  progress  of  the  work. 

Other  features  of  the  laboratory  were  complot.e  apparatus  for  the  analysis  of  soils, 
fertilizers,  and  other  matters  connected  with  the  agricultund,  industry. 

There  were  exhibited,  in  cases,  typical  forms  of  apparatus  not  in  use  and  certain 
results  of  the  work  of  the  division  in  the  production  of  sugar  and  starch,  and  in 
the  investigation  of  the  adulterations  of  foods. 

The  actual  work  of  the  laboratory  d^iring  the  progress  of  the  Exposition  was 
chiefly  the  examination  of  food  products  on  exhibition,  for  the  executive  committee 
on  awards.  The  exact  number  of  samples  examined  is  as  follows:  Wheat,  266;  bar- 
ley, 59;  buckwheat,  10;  com,  23;  rye,  27;  rice,  26;  oats,  70;  flours,  48;  commeal, 
1;  bran  middlings,  2;  olive  oils,  128;  miscellaneous,  49;  beers,  219;  sugars,  454; 
wines,  249;  butter  fat,  9;  hops,  36;  starches,  24;  lards,  etc.,  30;  glues,  17;  condi- 
ments, 22;  rums,  11;  yeasts,  2;  brandies,  4;  grape  juice,  1;  total  1,687. 

In  all  cases  the  samples  for  analysis  were  brought  to  the  laboratory  labeled  by 
number  only,  so  that  the  chemis^^s  in  charge  of  the  work  could  not  possibly  have  any 
bias  in  regard  to  the  conduct  of  the  analytical  operations. 

From  the  Ist  of  July,  when  the  active  work  for  the  board  of  awards  commenced, 
until  the  close  of  the  Exposition  six  chemists  were  actively  employed. 

Exhibit  of  the  Division  of  Entomology. 

The  exhibit  of  the  Division  of  Entomology  was  designed  to  illustrate  the  work 
done  in  the  investigation  of  the  history  of  injurious  insects,  in  devising  suitable 
remedies  to  prevent  their  injuries,  and  in  building  up  and  maintaining  a  large 
national  collection  of  American  species  and  also  of  exotic  insects  for  purposes  of 
'»o'i»T>arison.     The  intimate  connection  of  the  Department  of  Insects  of  the  U.  S, 
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National  Mnseura  with  the  Division  of  Entomology,  the  former  being  in  large  meas- 
ure the  custodian  of  the  insects  collected  by  the  Department  of  Agricaltnre,  justi- 
fied the  Entomologist,  as  honorary  curator  of  the  said  Department  in  the  National 
Museum,  in  using  this  last  feature  as  a  part  of  the  exhibit  of  the  Department  of 
Agriculture,  and  to  avoid  duplication  he,  with  Prof.  Goo<le's  approval,  contiued  the 
Museum  exhibit  to  the  exhibition  of  the  characteristics  of  families  of  American 
insects. 

The  display  of  the  Division  of  Entomology  may  be  paragraphed  as  follows : 

Of  insects  injurious  to  agriculture  some  602  special  exhibits  were  made,  each  of 
which  was  an  object  and  pictorial  epitome  of  the  life  history  of  a  single  impoii;- 
ant  injurious  species,  with  samples  of  the  injury  done  by  it,  its  enemies  and  para- 
sites, directions  for  remedies  and  preventives,  with  references  to  sources  of  fuller 
information,  these  last  being  principally  to  Government  and  State  reports,  to  which 
the  farmer  is  more  likely  to  have  access.  These  exhibits  were  grouped  accord- 
ing to  the  plants  and  animals  a£fected,  and  related  to  orchard,  field,  and  garden 
crops,  the  parasites  of  domestic  animals  and  household  pests,  together  with  a  col- 
lection of  cases  illustrating  injuries  by  insects  to  forest  trees.  <8upplementing  both 
were  certain  prominent  and  interesting  displays  of  an  entirely  novel  character,  the 
leading  features  of  which  were  wax  models  of  the  host  plants  to  draw  attention 
to  and  illustrate  their  insect  enemies,  which  latter  were  displayed  either  as  enlarged 
models  or  in  the  natural  state  alongside.  While  a  considerable  number  of  plants 
were  thus  modeled,  the  three  most  important,  as  representing  characteristic  eco- 
nomic plants,  were  cotton,  Indian  corn,  and  hop. 

The  portion  of  the  exhibit  which  more  particularly  illustrated  the  National  Museum 
collection  consisted  of  a  number  of  cases  representing  the  systematic  and  biologic 
collections  in  dififerent  orders,  not,  however,  as  complete  series,  but  as  samples  taken 
from  the  actual  collection  to  illustrate  the  methods  employed  in  the  arrangement 
of  systematic  and  biologic  series  and  to  give  visiting  entomologists  and  others  an 
insight  into  the  present  status  of  the  National  Collection.  With  this  section,  but  not 
belonging  to  it,  the  same  being  secured  and  prepared  at  the  expense  of  exposition 
funds,  were  included  a  showy  exhibit  of  insects,  chiefly  from  South  America,  intended 
to  give  some  idea  of  the  nature  and  extent  of  the  insect  fauna  of  the  tropical  regions 
of  this  hemisphere;  also  a  special  exhibit  of  the  golden-rod  (Solidago),  with  the 
insects  which  afi^ect  or  frequent  it,  arranged  in  a  display  about  a  wax  model  of  the 
plant.  The  Solidago  was  selected  as  being  the  most  distinctive  and  widespread  of 
the  floral  forms  which  add  beauty  to  our  autumn  scenery,  and  a  plant  also  of  great 
entomological  interest  from  the  large  number  of  insects  which  either  breed  on  it 
or  are  attracted  to  its  bloom.  This,  with  the  foregoing  tropical  insect  display,  was 
designed  to  form  the  showy  portion  of  the  exhibit  and  to  appeal  to  the  love  of  the 
beautiful,  in  contrast  with  the  remainder  of  the  exhibit,  which  was  scientific  and 
educational  in  its  scope. 

A  display  of  silk  insects  was  made,  representing  the  more  important  native  and 
foreign  Lepldoptera  the  larvto  of  which  spin  silken  cocoons,  and  which  are  or  may 
be  of  commercial  value  as  sources  of  silk.  The  life  history  of  several  species  was 
illustrated,  and  in  some  instances  specimens  of  raw  silk  were  shown. 

What  may  be  called  a  professional  exhil)it  was  a  collection  of  apparatus  used  by 
entomologists  in  the  collection  of  insects  and  in  their  mounting,  preservation,  and 
rearing.  Of  chief  interest  among  these  was  the  series  of  devices  and  methods  for 
rearing  insects,  comprising  a  largo  variety  of  cages  and  breeding  jars  of  all  sorts, 
many  of  which  were  fitted  with  wax  models  of  plants  and  with  insects,  showing  the 
exact  methods  followed  in  this  line  of  the  work  of  the  division. 

The  principal  insecticide  preparations  which  have  proved  of  value  in  the  work  of 
the  Entomologist  in  the  prevention  or  destruction  of  injurious  insects  were  exhibited 
in  two  series,  the  first  including  important  substances  not  covered  by  patent,  some 
80  examples  being  shown,  of  which  about  a  dozen  fiilfill  all  ordinary  requirements. 
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To  make  the  exhibit  more  complete  a  second  series  of  the  more  valuable  patented 
articles  was  shown,  the  latter  being  exhibited  without  comment,  for  the  reason  that 
all  practical  needs  are  met  by  the  substances  shown  in  the  first  series.  In  this  seo- 
tiou  also  were  exhibited  the  importaut  nozzles  for  the  application  of  liquid  insecti- 
cides and  a  few  of  the  leading  insecticide  machines,  with  special  prominence  given 
to  the  knapsack  sprayers. 

A  file  of  the  official  entomological  publications  issued  by  the  National  Govern- 
ment, comprising  both  the  work  of  the  Division  of  Entomology  and  of  the  U.  8. 
Entomological  Commission,  was  displayed,  with  sample  copied  also  arranged  for  con- 
venient reference.  An  exhibit  was  made  of  a  series  of  illustrations  of  North  Ameri- 
can insects,  representing  figures  appearing  in  the  reports  of  the  Entomologist  on  the 
Insects  of  Missouri,  from  his  own  drawings  when  official  entomologist  of  that  Stftte, 
and  also  illustrations  from  the  United  States  Government  reports,  mainly  of  the  U. 
S.  Department  of  Agriculture,  including  illustrations  of  insecticide  machinery.  A 
series  of  maps  and  charts  was  shown,  illustrating  the  range  of  important  iujurionB 
insects  on  this  continent,  and  a  number  of  large  solar  prints  illustrating  the  classi- 
fication and  development  of  insects  in  the  different  orders.  There  were  also  charts 
of  special  injurir)U8  species,  with  views  representing  the  practical  application  of 
insecticides  and  of  insect  depredations;  also  of  interiors  of  the  rooms  of  the  Division 
of  Entomology  df  the  Department  of  Agriculture,  the  Department  of  Insects  of  the 
National  Museum,  and  views  of  the  Insectary  of  the  Department. 

Assistants  of  the  division  wore  detailed  from  time  to  time  during  the  summer  to 
take  charge  of  the  exhibit  and  expound  it  to  visitors,  and  a  6])e<*ial  catalogue  was 
prepared  to  supplement  the  exhibit  by  giving  such  information  as  could  not  be  given 
in  the  labels  or  indicated  by  the  objects  themselves.  This  catalogue  was  on  hand 
for  distribution  to  interested  p.irties  during  the  latter  half  of  the  Exposition. 

Exhibit  of  tiik  Division  of  OuNiTnoLOGY  and  Mammalogy. 

The  exhibit  of  the  Division  of  Ornithology  and  Mammalogy  consisted  mainly  of 
grajihic  illustrations  of  the  work  done  in  each  of  the  two  branches  of  research  con- 
ducted by  that  division,  namely,  the  geographic  distribution  of  mammals  and  birds 
and  the  economic  study  of  the  food  habits  of  the  various  species. 

Geographic  diairihuHon  of  mammals  and  birds. 

Three  large  models  Avere  prepared  to  illustrate  the  distribution  of  animals  and 
plants  in  broad  belts  or  zones,  the  boundaries  of  which  are  fixed  primarily  by  tem- 
perature. The  luoMt  important  of  those  was  a  mountain  slope  (20  feet  long  and  10 
feet  high),  on  which  mounted  specimens  of  characttTistic  mammals  and  birds  were 
so  assembled  as  to  bring  before  the  eye  at  a  glance  the  successive  faunas  of  different 
elevations,  thus  showing  all  the  life  zones  of  North  America  above  the  tropical.* 

This  was  supplemented  by  a  large  topographic  relief  model  of  the  area  covered  by 
the  Death  Valley  Kxpedition,  one  of  the  biological  surveys  conducted  by  the  division. 
This  area,  comprising  about  100,000  square  miles  in  California,  Nevada,  Utah,  and 
Arizona,  contains  the  highest  elevations  and  deepest  depressions  in  the  United  States, 
and  is  of  the  utmost  interest  to  the  physiographer  and  biologist.  On  this  model, 
and  on  an  adjoining  relief  map  of  the  United  States,  the  various  life  zones  were 
shown  in  different  colors.  To  render  the  picture  more  vivid,  the  models  were  accom- 
panied by  enlarged  photographs  of  desert  scenery,  with  characteristic  animals  and 
plants. 

The  work  on  geographic  distribution  was  still  further  illustrated  by  about  60 
maps  of  the  United  States,  colored  to  show  the  areas  inhabited  by  individual  species 


•  Of  this  mountain  slope  a  reviewer  has  said:  "  From  a  scientific  standpoint  it  is 
doubtless  the  best  single  exhibit  in  zoology  shown  at  the  fair." 
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ftnd  genera  of  mammals,  birds,  reptiles,  and  plants.  These  maps  are  made  in  the 
following  manner :  A  red  spot  is  placed  on  the  map  wherever  the  species  is  actually 
known  to  occur.  (In  the  case  of  birds,  only  breeding  records  are  nsed.)  After  the 
range  of  the  species  has  been  pretty  well  outlined  by  compiling  the  published 
records,  the  uncertain  parts  of  its  boundary  are  visited  and  corrected  by  actual 
field  work.  Then  the  area  covered  by  the  spots  is  washed  in  by  some  one  personally 
familiar  with  the  physiography  of  the  region.  By  combining  large  numbers  of  such 
maps  a  true  faunal  map  of  the  whole  country  is  obtained. 

Economic  relaiiane  of  species. 

The  exhibit  of  the  economic  relations  of  species  consisted  of  a  number  of  separate 
groups  of  mammals  and  birds  known  to  be  beneficial  or  harmful  from  the  standpoint 
of  the  agriculturist,  each  handsomely  mounted  and  surrounded  by  appropriate  acces- 
sories in  the  way  of  environment  and  food  supply,  eo  as  to  present  an  important 
chapter  in  the  life  history  of  the  animal.  For  instance,  there  were  5  groups  of 
ground  squirrels,  each  comprising  about  half  a  dozen  animals,  mounted  in  different 
positions  and  engaged  in  ditfurent  pursuits— some  in  the  act  of  ravaging  grain  fields, 
others  capturing  grasshoppers,  others  still  on  the  lookout  for  enemies  from  the 
mouths  of  their  burrows  or  from  their  retreats  among  rocks  or  logs. 

A  small  colony  of  prairie  dogs  in  one  of  their  villages  or  **  dog  towns  "  showed  the 
animals  at  home.  Some  were  digging  and  eating  the  roots  of  plants;  others  were 
scamperingabout,  while  one  stood  as  sentinel  on  the  highest  mound — a  funnel-shaped 
elevated  rim  surrounding  the  mouth  of  the  burrow,  llie  corner  of  an  adjacent  wheat 
field,  tangled  and  trampled,  indicated  their  destructiveness  in  cultivated  regions. 

A  group  of  pocket  gophers  waa  so  arranged  as  to  enable  the  observer  to  see  the 
animals  at  work  in  their  subterranean  paRsages,  one  of  which  led  to  a  potato  hill 
where  a  gopher  was  engaged  in  gnawing  a  tuber;  another  gallery  contained  the  nest 
and  a  storehouse  of  food.  Several  of  the  little  mounde  of  earth  thrown  up  by  these 
animals  and  known  as  ''gopher  hills''  were  shown  above  the  surface. 

A  prairie  wolf  or  coyote  struggling  to  overcome  a  sheep  which  he  had  by  the  throat 
was  one  of  the  most  striking  groups. 

A  number  of  skunks,  comprising  both  the  common  species  and  the  little  spotted 
tkunk  of  the  South  and  West,  showed  the  animals  engaged  in  their  favorite  occupa- 
tion of  hunting  and  capturing  mice  and  insects. 

In  addition  to  those  already  named  there  were  groups  of  native  cats  (wild  cats, 
lynxes,  and  ocelots),  minks  and  weasels,  raccoons,  opossums,  rabbits  (both  jack  and 
cottontails),  and  meadow  mice  or  voles. 

Besides  the  mammals,  there  were  no  Icsstlian  fifteen  groups  of  birds,  each  teaching 
an  important  lesson  in  the  economy  of  the  species.  One  showed  a  number  of  crows 
in  a  cornfield,  some  pulling  the  newly  sprouted  corn;  others  devouring  grubs.  Two 
cuckoos  feeding  upon  destructive  caterpillars  among  the  fresh  foliage  and  blossoms 
of  an  apple  tree  illustrated  the  value  of  this  bird,  which  not  Only  subsists  mainly  on 
insects,  but  is  particularly  fond  of  caterpillars  so  hairy  that  other  birds  will  not  eat 
them.  A  small  flock  of  cedar  birds  or  waxlngs,  feeding  on  innocent  looking;  little 
leaf  beetles  on  the  drooping  branch  of  an  elm,  formed  a  very  attractive  group  and  at 
the  same  time  emphasized  the  usefulness  of  this  bird;  for  the  insect  in  question  is 
the  elm-leaf  beetle  which  in  some  cities  has  stripped  the  elm  completely,  and  it  belongs 
to  a  family  of  insects  the  members  of  which  seem  to  be  distasteful  to  other  birds. 

One  of  the  most  instructive  groups  was  that  of  the  bobolink,  a  handsome  and  harm- 
less songbird  dearly  beloved  in  the  North;  a  destructive  pest  warmly  hated  in  the 
South.  Both  chapters  in  its  life  history  were  shown  in  the  same  C£ne:  ^t  one  end 
the  male  and  female  in  full  breeding  plumage  were  seen  near  their  nest,  partly  con- 
cealed in  the  tall  grass  and  flowers  of  a  Northern  meadow ;  at  the  other  end  a  small 
flock  in  autumn  plumage  were  gorging  themselves  in  a  field  of  ripening  rice  on  a 
Southern  plantation. 
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Ono  of  the  villainous  traits  of  the  English  sparrow  was  brought  out  by  a  group  of 
the  little  thieves  en;;aged  in  denuding  the  braucnes  of  a  peach  tree  of  its  beantlftal 
blossoms — each  flower  an  embryo  peach. 

The  accessories  of  all  these  groups — grass,  leaves,  flowers,  birds,  and  insects — 
were  reproduced  as  faithfully  and  artistically  as  possible,  for  the  purpose  of  arrest- 
ing attention  and  compelling  recognition  of  that  union  of  beauty  and  utility  bo 
characteristic  of  bird  life,  but  so  commonly  overlooked. 

The  importance  of  bird  life  to  the  farmer  was  further  shown  by  collections  arranged 
in  table  cases  and  representing  the  food  of  various  species  of  birds,  each  item  of 
food  carefully  labeled.  Thus  one  collection  was  devoted  to  the  food  of  the  crow ; 
the  various  articles  going  to  make  up  his  diet  at  dilferent  seasons  of  the  year  being 
shown  by  actual  specimens  of  seeds,  fruits,  insects,  mice,  cray-fish,  and  other  ani- 
mals, the  samples  of  grain  and  insects  being  particularly  numerous. 

Groups  of  carefully  monntcd  hawks  and  owls  in  the  act  of  killing  or  eating  some 
animal  habitually  preyed  upon,  gave  a  clue  to  the  gain  or  loss  which  each  is  likelyto 
bring  to  the  farmer.  This  was  supplemented  by  a  particularly  instructive  exhibit 
of  the  food  of  hawks,  comprising  a  series  of  stuffed  skins  of  the  birds,  mice,  squir- 
rels, and  other  animals  that  have  been  actually  found  in  the  stomachs  of  the  yarioufl 
species.  A  novel  feature  of  the  exhibit  of  the  food  of  owls  consisted  in  numerooB 
''pellets"  or  " castings " disgorged  by  birds  of  prey,  and  composed  of  the  bones, 
teeth,  scales,  shells,  hair,  and  other  indigestible  matter. 

"  As  a  graphic  lesson  in  the  relations  of  birds  to  man,"  writes  a  reviewer  in  a  sci- 
entific magazine,  ''  the  exhibit  of  the  Division  of  Ornithology  and  Mammalogy  has 
probably  never  been  equaled.  Here  are  groups  which  tell  their  own  story  so  plainly 
that  the  most  casual  observer,  attracted  at  first  by  their  beauty,  can  not  leave  with- 
out at  least  some  knowledge  of  the  facts  they  are  designed  to  explain." — (Auk, 
October,  1893.) 

Exhibit  of  thk  Division  of  Botany. 

This  exhibit  was  designeil  to  illustrate  three  principal  lines  of  work  conducted  by 
the  Division  of  Botany,  namely,  (1)  the  herbarium,  (2)  forage  experiments,  and  (3) 
native  medicinal  plants.  The  exhibit  was  planned  by  Dr.  George  Vasey,  but  his 
death  early  in  March,  1893,  necessitated  its  execution  by  others. 

The  herbarium. — This  consisted  of  a  cjwe  occupying  a  wall  space  of  8  by  12  feet,  con- 
taining a  collection  of  5,000  specimens  of  plants,  each  mounted  upon  a  sheet  and  prop- 
erly labeled.  These  sheets  were  placed  in  folders  of  manila  cardboard  systematically 
arran<red  upon  the  shelves.  The  list  of  contents  of  each  shelf,  stating  the  genera 
and  family  contained  therein,  which  were  in  plain  view  from  the  outside  through 
tht*  glass  doors  of  the  case,  facilitated  the  prompt  location  of  any  plant  which  it  was 
desired  to  consult.  The  National  Herbarium  at  the  U.  S.  Department  of  Agriculturo 
in  Washington,  which  is  arranged  upon  the  same  plan,  illustrates  the  natural  vege- 
tation and  plant  resources  of  the  United  States,  and  is  used  as  a  reference  collection 
in  correspondence  and  in  questions  brought  up  by  the  work  of  any  branch  of  the 
Dei)artment. 

Satire  medicinal  plants. — The  collection  of  300  native  medicinal  ]>lants  by  Parke, 
Davis  «fc  Company,  of  Detroit,  consisted  of  specimens  put  up  in  the  form  In  which 
they  ar»3  commercially  known,  i.  e.,  flowers,  leaves,  stem,  or  root,  and  arranged  on 
shelves,  in  glsiss  jars  of  uniform  size.  Each  bore  a  label  stating  its  Latin,  popu- 
lar, and  pharmaceutical  names,  the  part  used,  and  its  properties.  Many  of  the  jare 
were  accompanied  by  a  mounted  and  framed  specimen  of  the  plant.  This  collection 
illustrates  the  great  importance  of  our  native  plants  in  the  drug  supply  of  the  coun- 
try, and  emphasizes  the  need  of  an  accurate  scientific  investigation  of  their  real  prop- 
erties. 

Forage  plants. — The  exhibit  of  forage  plants  was  made  up  of  bunches  or  small 
sheaves,  each  representing  a  ditfereut  species,  grown  either  at  the  forage  experiment 
Htp^ion  conducted  by  the  Department  of  Agriculture,  at  Garden  City,  Kans.,  or  at 
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the  Mississippi  State  Agricultural  Experiment  Station,  where  work  of  a  similar  nature 
had  been  carried  on  under  the  direction  of  the  Department.  Among  the  plants 
exhibited  were  specimens  of  Hungarian  brome  {Bromus  inermia),  a  grass  which  has 
proved  far  superior  to  any  other  so  far  known  in  the  subarid  region ;  switch  grass 
(Panioum  virgatum\  and  Colorado  blue  stem  {Agropyrum  glaucum)f  two  native  glasses 
of  the  Great  Plains,  which  have  proved  successful  under  cultivation  in  the  same 
region;  and  several  grasses  and  clovers  which  have  been  introduced  into  the  Qulf 
States  with  most  gratifying  success. 

Exhibit  of  the  Division  of  Vegetable  Pathology. 

In  preparing  this  exhibit  the  object  kept  in  view  was  to  show  in  as  practical  a 
manner  as  possible  the  methods  of  work  of  the  division  and  the  relation  of  this  work 
to  the  agricultural  and  kindred  industries  of  the  country.  The  first  part  of  the 
exhibit  was  a  series  of  models,  paintings,  and  photographs  showing  the  general 
effects  of  a  number  of  important  diseases  upon  fruits,  grains,  and  other  useful  crops. 
It  was  intended  that  this  portion  of  the  work  should  appeal  directly  to  the  eye  of 
the  practical  man,  showing  him  at  a  glance,  for  example,  just  how  an  apple  appeared 
when  affected  by  the  scab  fungus  or  a  grape  leaf  looked  when  attacke<l  by  the  downy 
mildew.  To  increase  the  value  of  this  part  of  the  exhibit  there  was  added  from  time 
to  time,  as  the  season  advanced,  fresh  specimens  of  the  diseased  plants  themselves, 
collected  by  agents  of  the  division  in  various  parts  of  the  country. 

Following  the  models,  paintings,  etc.,  were  a  number  of  colored  charts  and  maps 
illustrating  the  distribution  of  various  diseases  in  the  United  States. 

Then  came  carefully  prepared  drawings  showing,  on  a  greatly  enlarged  scale,the  par- 
asitic fungi  causing  the  diseases  illustrated  by  the  models,  paintings,  specimens,  etc. 
These  drawings  showed  the  manner  in  which  each  particular  fungus  attacked,  devel- 
oped upon,  and  finally  killed  or  injured  its  host  plant.  Thus  the  branching  threads 
of  a  fungus,  which  to  the  naked  eye  would  be  wholly  invisible,  were  sho\\u,  grow- 
ing through  and  between  the  cells  of  a  plant,  breaking  down  the  tissues  and  pro- 
ducing the  external  effects  illustrated  by  the  models.  To  add  to  the  value  of  the 
exhibit  there  was  kept  constantly  on  hand  a  full  line  of  laborat-ory  apparatus  used 
in  the  study  of  plant  diseases.  A  trained  specialist  was  also  present  to  point  out  the 
methods  of  work  and  the  bearing  of  this  work  on  practical  questions  of  interest  to 
fftrmers,  fruit-growers,  and  others. 

From  the  investigation  as  carried  on  in  the  laboratory,  the  observer  was  next 
directed  to  the  field  work,  where  the  methods  employed  in  fighting  the  various 
fungous  pests  were  shown.  First  a  full  collection  of  fungicides  or  remedies  for 
fungous  parasites  was  exhibited,  not  only  the  complete  fungicide  being  shown,  but 
the  various  ingredients  as  well.  Accompanying  this  exhibit  was  one  showing  the 
various  machines  designed  and  used  by  the  division  in  applying  the  fungicides. 
Finally  there  was  shown  a  series  of  large  photographs  illustrating  the  effects  of  the 
treatments  recommended  by  the  division.  These  were  from  actual  experiments  in 
orchards,  vineyards,  potato  fields,  etc.,  and  illustrated  the  marked  contrast  between 
treated  and  untreated  portions,  the  object  being  to  bring  out  as  clearly  as  possible 
the  practical  value  of  the  work. 

To  summarize  briefly  under  heads,  the  exhibit  in  the  main  was  as  follows:  (1) 
Models,  paintings,  photographs,  and  living  plants,  illustrating  the  external  charac- 
teristics of  various  diseased  crops ;  (2)  colored  maps  and  charts  showing  the  dis- 
tribution of  the  more  important  diseases  in  the  United  States ;  (3)  drawings  illus- 
trating the  life  history  of  the  fungi,  whose  external  characters  were  shown  by  the 
models,  etc;  (4)  laboratory  apparatus  and  methods  of  using  the  same  in  the  study  of 
the  fungi  (in  charge  of  assistant);  (5)  fungicides  or  remedies  for  plant  diseases;  (6) 
apparatus  for  applying  the  fungicides ;-  (7)  photographs  showing  some  of  the  results 
of  the  work  of  the  division  in  preventing  the  diHeas«a  of  plants. 
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Exhibit  op  the  Division  of  Pomology. 

The  exhibit  of  this  division  contained  five  leading  features,  viz :  (1)  Collection  of 
frnit  models;  (2)  cultural  exhibit  of  strawberries;  (3)  collection  of  wild  and  colti- 
vatednuts;  (4)  colored  illustrations  of  fruits;  (5)  methods  of  recording  and  describing 
fruits. 

The  collection  of  fruit  models  contained  nearly  1,000  specimens  of  about  625 
varieties  of  fruits  grown  in  the  United  States,  representing  40  native  and  introduced 
species  and  numerous  hybrids. 

These  models  are  facsimile  representations  in  wax  of  the  fruits  selected  for  model- 
ing, and  were  prepared  under  the  direction  of  the  Pomologist  by  G.  B.  Brackett,  of 
Iowa.  lu  preparing  this  exhibit  the  points  aimed  at  were  to  present  in  such  form 
as  to  permit  of  convenient  comparison,  (1)  typical  specimens  of  the  leading  varieties 
of  our  more  important  fruits;  (2)  specimens  of  the  leading  varieties  from  localities 
difi'ering  in  latitude,  soil  and  climate,  showing  the  variation  in  the  size,  form,  and 
color  of  the  same  variety  when  grown  under  vari/ed  environment. 

Though  this  collection  did  not  contain  all  the  varieties  known  to  American  fruit- 
growers, it  is  believed  that  it  included  the  most  important  ones.  The  collection  was 
frequently  referred  to  by  tlie  Judges  on  fruits  in  the  department  of  horticulture,  in 
settling  disputed  questions  concerning  the  identity  and  nomenclature  of  varieties. 
It  is  probable  that  it  thus  exerted  a  beneficial  and  far-reaching  influence  upon  the 
nomenclature  of  American  fruits. 

The  cultural  exhibit  of  strawberries  consisted  of  representations  in  wax,  of  bear- 
ing plants  of  three  varieties  of  this  fruit.  They  were  arranged  in  a  case  under 
appropriate  labels  to  show  the  single-hill  and  matted-row  systems  of  culture  which 
prevail  in  different  parts  of  the  country,  and  which  aae  practiced  to  secure  different 
desired  results  by  strawberry -growers. 

The  collection  of  wild  aud  cultivated  nuts  grown  iu  the  United  States  consisted 
of  more  than  300  packages.  Those  represented  30  species,  native  and  introduced, 
including  many  named  aud  cultivated  varieties  of  the  walnut,  chestnut,  hazel,  pecan, 
shellbark,  and  others.  The  specimens  were  so  displayed  as  to  show,  in  many  in- 
stances, the  thickness  and  cracking  quality  of  the  shells,  as  well  as  the  general  size, 
form,  aud  color  of  the  nut,  these  characteristics  being  regarded  as  of  much  impor- 
tance in  varieties  intended  for  commercial  cultivation. 

The  exhibit  of  colored  illustrations  of  fruit  consisted  of  water-color  paintings 
selected  from  the  collection  in  the  office  of  the  Pomologist. 

They  covered  a  wide  range  of  species  and  varieties  and  were  intended  to  show 
the  usefulness  of  this  method  of  preserving  the  characteristics  peculiar  to  different 
fruits,  so  that  they  may  be  available  for  examination  and  reproduction  long  after  the 
originals  have  perished. 

To  illustrate  the  methods  followed  by  the  division  in  recording  and  describing 
the  fruits  received  for  identification,  a  sample  page  from  the  journal  of  specimens 
received  was  shown,  with  samples  of  the  descriptive  blanks  and  index  cards  relat- 
ing to  the  specimens  noted  on  the  same. 

Exhibit  of  the  Division  of  Forestry. 

The  exhibit  of  this  division  was  displayed  under  the  following  six  principal 
heads  or  classes:  (1)  Forest  botany;  (2)  forest  technology;  (3)  timber  physics;  (4) 
forest  culture;  (5)  forest  conservancy;  (6)  forest  literature. 

•  (1)  Forest  botany. 

Of  the  425  or  more  arborescent  species  indigenous  to  the  United  States — which 
may  be  reduced  to  330  by  exclusion  of  the  tropical  and  subtropical  accessions  fonnd 
only  on  small  areas  on  the  Florida  coast  and  along  the  Mexican  border — 250  of  the 


SPECIAL   REPORT    OF   THE   ASSISTANT   SECRETARY.  77 

more  important  ones  were  displayed.  This  was  done  systematically  by  a  forest 
lK>tanical  collection,  genera  or  families  being  grouped  together  on  separate  panels, 
the  center  of  which  contained  small  sections  of  wood  (8  inches  high  and  2  inches 
thick)  with  the  bark  attached,  partly  polished,  showing  the  appearance  and  char- 
acter of  the  wood,  and  bearing  a  label  giving  botanical  and  vernacular  names,  field 
of  botanical  distribution  on  a  small  map,  and  description  of  the  tree  and  its  uses. 

Surrounding  this  central  part,  the  botanical  characters  of  the  species  exhibited 
were  displayed  in  closed  glass  cases  (12  by  17  inches),  containing  dried  herbarium 
specimens  of  foliage,  flower,  and  fruit,  arranged  so  as  to  facilit^to  a  comparative  study 
of  the  species.  As  a  further  aid  to  such  a  study,  328  colored  plates  of  North  Ameri- 
can forest  trees  were  exhibited  in  19  swinging  frames;  53  large  photographs  illus- 
trated the  typical  habit  of  growth  of  some  of  the  more  important  species,  and  11 
maps  showed  the  general  distribution  of  forests  in  the  United  States  and  of  some 
of  the  important  genera. 

To  indicate  the  study  of  physiological  problems  which  occupy  the  forester's 
attention,  a  few  specimens  of  peculiarities  and  toratological  phenomena  seen  in 
forest  growth  were  added,  such  as  cypress  knees  in  dissection,  natural  ingrafting  of 
branches,  cohesion  of  trunks,  conductivity  of  lignified  tissue  sufllcient  to  support  a 
pine  several  years  after  complete  girdling,  etc. 

Finally,  as  a  basis  for  study  from  commercial  as  well  as  from  botanical  and 
forestry  points  of  view,  a  monographic  display  of  20  important  commercial 
timbers  was  made,  namely,  10  coniferous  and  10  deciduous  trees.  The  material 
for  each  was  placed  in  monster  frames  made  of  sections  of  the  mature  trunk  of  the 
respective  tre^es  themselves  with  the  bark  on.  The  interior,  divided  into  4  com- 
partments, the  glass  cover,  separated  by  mullions  cut  from  small  saplings,  displayed 
in  successive  order  a  lolio  map  showing  the  geographical  range  of  the  species;  a 
label  giving  the  vernacular  and  botanical  nomenclature  with  full  synonymy  and 
economic  description  of  the  tree  and  its  wood;  photomicrograph ic  illustrations  of 
its  wood  structure ;  a  panel  of  botanical  specimens,  including  a  branch  with  fruit 
or  flowers,  seed  and  seedlings;  a  panel  of  wood  sections,  transverse,  radial,  and 
tangential,  being  large  veneer  sections  backed  with  zinc ;  cross  sections  of  one 
large  and  several  smaller  trunks  and  various  samples  of  commercial  rough  lumber; 
the  whole,  formiug  a  complete  life  history  of  each  tree. 

Forest  technology. 

Under  this  head  lack  of  space  prevented  more  than  mere  indications  of  some  minor 
uses;  most  prominent  and  attractive  among  which  was  the  exhibit  of  ornamental 
woo<ls  in  the  shape  of  a  pagoda,  in  which  a  number  of  foreign  and  native  kinds  were 
artistically  combined  in  veneer,  paneling,  and  inlaid  work.  The  pagoda  rested  on 
12  veneered  columns,  each  carried  by  a  pedestal  of  4  smaller  columns.  The  center 
piece  of  the  plafond  and  4  lanterns,  made  of  veneer  sections  laid  out  in  French- 
window  fashion  and  illuminated  by  electric  lights,  served  to  bring  out  color  and 
texture  of  the  various  woods. 

Pressed  wood,  a  substitute  for  the  more  costly  ornamental  carving,  was  exhibited 
in  models  of  various  kinds  in  a  frame  (this  exhibit  and  the  pagoda  being  kindly 
loaned  by  the  Spurr  Veneer  Company,  of  Boston).  Samples  of  carriage  and  wagon 
builders'  rough  and  finished  material,  including  turned  and  bent  woods;  samples  of 
shaved  wood  plates ;  nested  boxes  and  measures ;  rough  and  manufactured  spool 
stock;  truss  blocks  and  wood  parts  of  trusses,  tanners',  carriers',  and  shoemakers' 
tool  handles  and  implements,  as  well  as  handles  of  other  kinds,  were  grouped  artis- 
tically, to  call  attention  to  the  variety  of  uses  and  adaptation  of  various  kinds  of 
woods,  all  of  the  materials  having  kindly  been  furnished  by  the  manufaeturers. 

Wood  type,  showing  the  adaptability  of  various  hard-grained  woods,  suoh  as 
beech,  maple,  dogwoods,  cherry,  etc. 
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The  use  of  wood  pulp  was  showu  in  samples  of  heavy  paper  and  in  its  a]»plicatiou 
to  the  manufacture  of  indurated  fiher  ware  in  progression  from  the  raw  material 
(spruce  wood)  to  the  finished  article  (huckets,  etc.)- 

The  use  of  wood  for  upholstering  and  packing  material  was  shown  by  samples  of 
eommorcial  excelsior. 

Two  of  the  more  important  by-products  of  the  longleaf  pine  were  specially  illoa- 
trated.  The  Acme  Manufacturing  Company,  of  Wilmington,  N.  C,  supplied  samples 
of  pine  wool  from  the  leaves  of  longleaf  pine  showing  the  gradual  change  from  the 
leaf  to  the  clean  fiber,  and  woven  articles,  bagging,  matting,  carpets,  and  rugs, 
superior  in  wearing  quality  and  not  afi^ected  by  moisture  or  vermin.  The  extensive 
turpentine  industry,  furnishing  the  largest  amount  of  by-products  coming  from  the 
forest  (some  $8,000,000  to  $10,000,000  annually),  was  completely  illustrated  by  25 
trunks,  bled  for  from  one  to  five  years,  taken  from  an  Alabama  turpentine  orchard, 
with  tools  and  appliances  used  in  the  ordinary  wasteful  method  of  boxing,  and,  for 
comparison,  the  better  methods  used  in  France  were  elucidated  by  illustrations  and 
descriptions.  Living  seedlings,  saplings,  and  larger  trees  of  the  species,  together 
with  photographs  of  the  orchard,  the  distillery,  etc.,  the  original  packages  of  resin 
and  turpentine,  and  a  stand  displaying  some  40  samples  of  various  grades  of  crude 
and  refined  products,  rosins,  turpentine,  pitch,  tar,  varnishes,  heavy  oils,  etc.,  com- 
pleted the  picture  of  one  of  our  most  interesting  forest  industries. 

(5)   Timber  physics. 

Under  the  caption  of  United  States  Government  timber  tests,  as  extensive  a  dis- 
play of  methods  adopted  by  the  Division  of  Forestry  in  developing  this  branch  of 
forestry  as  the  limited  space  permitted  was  made.  Six  large  drawings  showed  the 
ground  plan  of  the  timber-testing  laboratory  and  the  various  testing  machines  at 
the  Washington  University,  St.  Louis,  Mo.,  where  the  mechanical  tests  are  carried 
on.  Series  of  test  pieces — 120  samples — which  had  been  subjected  to  various  strains 
(cross- breaking,  crushing  endwise  and  across  grain,  tension,  and  shearing),  includ- 
ing pines  and  oaks,  were  displayed  with  records  attached,  ranging  from  columns 
and  beams  16  to  18  feet  in  length  to  the  small  shearing  compression  pieces  of  a  tew 
inches  in  length. 

The  method  of  collecting  and  labeling  test  material  was  explained  bycards  and 
record  sheets,  as  well  as  the  methml  of  physical  examinations  of  the  test  material, 
which  are  designed  to  discover  the  structural  reason  or  verification  of  deficiencies  or 
excellencies  in  ixiiality.  Various  instruments,  including  a  xylometer  used  in  deter- 
mining specific  gravity  of  woods,  constructed  by  Mr.  F.  Roth,  one  of  the  division 
force,  and  excelling  in  simplicity,  rapidity,  and  accuracy  of  working,  were  exhibited; 
also,  some  of  the  results  of  the  work.  The  most  interesting  of  these  was  a  compara- 
tive stutly  of  the  wood  of  longleaf  pine,  bled  and  unbled,  which  had  led  to  the 
important  discovery  that  bled  timber  is  in  no  way  deteriorated  by  the  process.  The 
original  material  that  had  served  for  the  determinations  and  record  of  chemical  and 
physicnl  analysis  was  shown. 

A  papier  mach6  model,  greatly  magnified,  of  the  structure  of  pine  wood,  together 
with  comparative  drawings  of  the  structures  of  various  species  of  the  same,  served 
to  indicate  the  work  in  the  direction  of  structural  analysis  of  the  material. 

(4)  Forest  culture. 

A  correctly  named  collection  of  seeds,  by  which  to  verify  and  control  those  pur- 
chased for  distribution,  was  displayed  on  an  octagonal  column  15  feet  high,  topped 
oft'  with  an  artistic  cone  of  pine  cones,  the  seeds  of  190  species  of  economically  impor- 
ant  forest  trees  being  placed  under  glass  covers,  while  the  terraced  base  arranged  for 
living  plants  displayed  150  coniferous  trees  ranging  from  the  germinating  seedling 
to  the5-yoar-oM  ]>lantlet. 
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To  indicate  forest  culture  in  the  field,  the  model  of  a  tree-planting  machine  in 
working  order,  capable  of  plowing  furrows  and  completely  planting  20,000  2-year- 
old  seedlings  in  a  day,  most  useful  for  the  reforestation  of  plains  and  prairies,  wa« 
shown.  • 

The  forestry  school  of  Zurich,  Switzerland,  had  kindly  furnished  material  to 
illustrate  the  methods  employed  in  ascertaining  the  effect  of  varying  degrees  of  thin-, 
ning  upon  the  remaining  growth,  and  other  questions  of  forest  management.  Lack 
of  space  permitted  the  installation  of  only  a  part  of  this  interesting  exhibit,  show- 
ing the  careful  and  systematic  plans  and  bookkeeping.  Some  photographs  from  the 
Sihlwald,  near  Zurich,  showed  the  result  of  careful  forest  management,  while^pub- 
lications  from  the  forestry  school  and  forest  departments  testified  to  the  activity  in 
forestry  matters  displayed  by  our  sister  Republic. 

(5)  Forest  conservancy . 

m 

To  furnish  a  proper  conception  of  the  long  time  it  takes  to  produce  timber  of 
dimensions  such  as  we  are  now  cutting,  a  section  of  white  oak  6  feet  in  diameter  was 
exhibited,  which  showed  by  the  record  of  its  annual  rings  that  it  was  a  seedling 
when  Columbus  discovered  America.  A  semicircular  chart  placed  on  the  face  of 
the  section  was  laid  off  in  decadal  lines  corresponding  in  contour  and  position  to 
the  rings  of  growth  produced  during  each  period,  and  coincident  with  these  lines 
were  noted  important  civil,  political,  and  other  historical  events  as  they  had 
occurred  during  the  life  of  the  tree,  thus  graphically  bringing  before  the  beholder 
the  long  period  of  life  required  for  useful  forest  growth.  For  the  sake  of  compari- 
son the  reverse  side  of  this  section  displayed  cross-sections  of  smaller  trees,  illus- 
trating the  comparative  diameter  accretion  in  various  species  grown  under  various 
conditions  of  soil  and  climate. 

A  display  of  metal  railway  ties  and  wood-saving  devices  in  railway  construction 
embodied  some  of  the  information  laid  down  in  Bulletin  No.  4  of  the  division.  Besides 
some  25  different  types  of  metal  ties,  full  sized  or  in  models,  used  on  some  30,000 
miles  of  railroad  in  various  parts  of  the  world  or  as  yet  awaiting  trial,  there  were 
shown  wooden  ties  impregnated  by  various  preservatives,  and,  for  comparison,  such 
as  ha<l  not  been  impregnated  and  used  for  stated  times;  also  spikes,  bolts,  and 
screws  of  various  construction,  made  to  obviate  injury  to  the  wood 'fiber  in  fastening 
the  rails,  tie  plates  to  serve  the  same  purpose,  superior  splice  bars,  and  braces  to 
obviuto  the  shock  at  the  joints. 

A  series  of  drawings,  by  Mr.  E.  E.  Russell  Tratman,  gave  details  as  to  the  most 
important  metal  ties. 

The  effect  of  forest  destruction  npou  soil  conditions  and  waterfiuw,  and  the  expen- 
sive and  laborious  works  necessary  to  repair  the  damage  when  the  forest  cover  has 
been  removed,  a  lesson  to  our  people  on  forest  conservancy,  was  shown  in  a  series  of 
photogravures  from  the  Swiss  mountain  districts,  accompanied  by  descriptive  text. 

The  attempt  at  a  more  conservative  forest  policy  by  the  United  States  Govern- 
ment with  reference  to  the  public  timber  domain  found  expression  in  a  large  wall 
map,  showing  the  location  of  the  newly  made  forest  reservations  (sixteen  in  num- 
ber), comprising  some  18,000,000  acres;  the  map  in  addition  showed  the  relative 
density  of  forest  growth  in  the  various  States. 

A  large  artistic  water-color  emblem  of  the  American  Forestry  Association,  founded 
in  1883  for  the  purpose  of  advocating  a  rational  forest  policy,  and  a  collection  of  arbor- 
day  proclamations,  issued  by  various  governors  of  States,  with  programmes  of  arbor- 
day  festivities  and  other  arbor-day  literature,  illustrated  some  of  the  agencies  by 
which  the  attention  of  our  people  has  been  directed  to  the  subject  of  forestry. 

{6)  Forestry  literature. 

A  forestry  library  aggre«(ttting  in  round  numbers  100  volumes,  ..mong  which  the 
pablieations  of  the  Division  of  Forestry  form  no  inconsiderable  part,  formed 
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instractive  exhibit  of  the  progress  made  in  this  direction  in  the  last  fifteen  yeaxs* 
A  catalogue  of  the  library  of  the  division,  comprising  all  the  best  workB  in  the 
English,  French,  and  German  languages,  together  with  an  index  to  the  jonmaliotie 
literature  having  a  bearing  on  the  subject,  made  inlAie  Division  of  Forestry,  was  alflo 
displayed,  furnishing  the  forestry  student  ready  means  of  becoming  acquainted 
with  the  subject  and  its  literature. 

The  Co^pekative  Exhibit  of  the  Office  of  Experiment  Stations  and  of 
Agricultural  Colleges  and  Experiment  Stations. 


The  cooperative  exhibit  of  agricultural  colleges  and  experiment  stations 
designed  to  be  a  popular  representation  of  methods  and  results  of  agricultural  edu- 
cation and  investigation  in  the  United  States.  It  was  prepared,  installed,  cared  for, 
and  explained  under  direction  of  this  Department,  ivcting  in  cooperation  with  com- 
mittees of  the  Association  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions. Congress,  by  specific  act,  roquire<l  t!ie  Board  of  Management  to  include  in  its 
exhibits  an  exhibit  of  the  agricultural  colleges,  and  set  apart  $8,000  of  our  funds  for 
that  purpose.  By  the  courtesy  of  the  Board  of  Management  of  the  Exjiosition  the 
exhibit  was  installed  in  the  Houthwest  corner  of  the  Agricultural  building,  and 
occupied  about  8,500  square  feet  of  floor  space.  It  Avas  divided  into  three  main 
divisions,  (1)  the  exhibit  of  the  Office  of  Experiment  Stations  and  college  and 
station  laboratories,  prepared  under  direction  of  the  Office  of  Experiment  Stations; 
(2)  the  collective  exhibit  of  difi*erent  branches  of  experiment  station  work,  pre- 
pared under  direction  of  a  committee  of  the  Association  of  Colleges  and  Stations — 
Dr.  H,  P.  Arnisby  was  chairman;  (3)  the  collective  exhibit  of  different  departments 
of  agricultural  colle;>es,  prepared  under  direction  of  the  executive  committee  of  the 
Association — Maj.  II.  E.  Alvord  was  cbamuan. 

The  collective  exhibits  of  the  colleges  and  stations  were  divided  into  a  number  of 
alcoves,  each  illustrating  a  special  line  of  work,  and  the  exhibit  in  each  alcove  was 
collected  by  a  college  or  station  officer  selected  by  the  committees.  While  the  indi- 
vidual exhibits  were  intended  to  represent  dilferent  features  of  college  and  station 
work  rather  than  difi*erent  institutions  as  a  whole,  credit  was  given  as  far  as  practi- 
cable to  the  institutions  (»r  individuals  furnishing  these  exhibits. 

The  exhibit  was  not  intended  to  show  the  work  of  diftereut  institutions  or  to  illus- 
trate the  things  wliicli  would  bo  of  especial  interest  to  the  x)rofessional  educator  or 
scientific  investigator,  but  to  show  to  the  average  visitor  at  the  Exposition  the  ordi- 
nary methods  and  some  of  the  more  striking  results  of  college  and  station  work. 
The  institutions  for  agricultural  education,  and  especially  those  for  experimental 
research,  having  been  so  recently  established  in  most  of  the  States  that  the  groat  major- 
ity of  our  people  have  not  had  an  opportunity  to  personally  inspect  their  operations, 
it  seemed  advisable  that  the  collective  exhibit  of  those  institutions  at  Chicago 
should  be  made  a  means  for  popular  instruction  in  this  line. 

That  portion  of  the  cooperative  exhibit  prepared  under  direction  of  the  Office  of 
Experiment  Stations  consisted  of  (1)  an  exhibit  of  the  work  of  the  office  and  (2) 
college  and  station  laboratories  in  operation. 

Exhibit  of  the  tcork  of  the  (ijjice  of  Exi)erimcnt  Stations. 

In  this  exhibit  an  attempt  was  made  to  show  the  methods  of  preparation  of  the 
principal  publications  of  the  office — the  Experiment  Station  Record  and  the  Card 
Index  of  Station  Literature.  For  this  purpose  the  exhibit  included  the  station  pub- 
lications abstracted  in  a  single  number  of  the  Record,  the  copy  as  prepared  for  the 
printer,  proof  sheets  in  galleys  and  pages,  and  finally  the  completed  pamphlet.  In 
a  similar  way  the  different  stages  of  editing,  printing,  packing,  and  mailing  the  card 
index  were  shown.  Appropriate  labels  explained  the  more  important  steps  in  the 
different  processes.     The  title-pages  of  the  different  publications  issued  by  the  office 
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were  displayed  in  frames.  The  mailing  list  and  the  completed  card  index  were 
shown  in  small  cabinet  cases.  The  library  work  of  the  office  Avas  illustrated  by 
bound  Yolomos  of  the  publications  of  the  experiment  stations  and  this  Department, 
and  of  the  Rothamsted  Experimental  Station  in  England,  and  by  other  publications 
giving  results  of  investigations  in  agricultural  science.  Maps  were  used  to  show 
the  location  of  the  agricultural  colleges  and  experiment  stations.  Photographs  of 
the  past  and  present  directors  of  the  experiment  stations  wore  arranged  on  the  wall 
space,  and  the  buildings,  laboratories,  class  rooms,  etc.,  of  the  different  institutions 
were  illustrated  by  photographs  in  wing  frames.  There  was  also  a  bust  of  Hon. 
Justin  S.  Morrill,  of  Vermont,  author  of  the  two  acts  of  Congress  granting  financial 
aid  to  the  colleges  of  agriculture  and  mechanic  arts,  and  a  life-size  portrait  of  Hon. 
William  H.  Hatch,  of  Missouri,  author  of  the  act  of  Congress  establishing  agricul- 
tural experiment  stations  in  all  the  States  and  Territories. 

Laboratories  in  operation. 

This  part  of  the  exhibit  consisted  of  four  working  laboratories,  (1)  a  college  chem- 
ical laboratory,  (2)  station  chemical  laboratory,  (3)  botanical  laboratory,  and  (4) 
zoological  laboratory.  The  purpose  was  to  show  in  these  laboratories  such  opera- 
tions as  are  commonly  carried  on  in  experiment  station  work  or  for  the  instruction 
of  college  students.  Comparatively  simple  processes  which  could  be  readily  explained 
to  the  visitor  were  selected,  and  these  were  repeated  from  day  to  day.  The  labora- 
tories were  in  charge  of  experts  detailed  from  different  colleges  and  experiment  sta- 
tions. 

The  college  chemical  laboratory. — This  laboratory  was  equipped  with  demonstrator's 
desk,  with  gas,  water,  filter  pumps,  waste,  and  flue,  student  desk,  and  such  appara- 
tus and  chemicals  as  are  ordinarily  used  in  the  college  laboratory.  Particular  pieces 
of  apparatus  were  a  water  bath,  drying  oven,  balances,  large  sulphuretted-hydrogen 
apparatus,  spectroscope,  and  a  combustiou  furnace  used  in  making  determinations 
of  carbon,  hydrogen,  and  nitrogen.  A  striking  feature  of  this  exhibit  was  a  large 
glass  still  for  the  distillation  of  water. 

The  station  chemical  laboratory. — This  was  fitted  up  with  such  appliances  as  are 
used  at  experiment  stations  in  making  chemical  analyses.  One  of  the  special  feat- 
ures of  this  exhibit  was  the  Babcock  machine  for  determining  the  fat  in  milk.  The 
gravimetric  method  of  determining  fats  was  also  illustrated.  The  Kjeldahl  method 
for  determining  nitrogen  was  demonstrated  and  analyses  were  made  from  time  to 
time.  Among  the  special  pieces  of  apparatus  were  an  improved  balance,  specific 
gravity  balance,  an  oil  bath  used  for  heating  substances  to  a  higher  temperature 
than  could  be  secured  in  a  water  bath,  drying  oven  for  expelling  the  water  from 
substances,  various  forms  of  fat  extractors,  apparatus  for  milk  analysis,  apparatus 
for  the  analysis  of  water  for  sanitary  purposes,  apparatus  for  artificial  digestion, 
apparatus  for  sugar  analysis  (including  spectroscope),  a  mercury  pump  for  creating 
a  vacuum,  set  of  hydrometers,  burettes,  and  a  platinum  distilling  apparatus. 

The  botanical  laboratory. — This  laboratory  contained  materials  and  appliances  illus- 
trating different  lines  of  experimental  work  in  botany.  For  systematic  botany  there 
were  tools  and  boxes  for  collecting  plants,  microscopes  and  other  appliances  used 
in  the  identification  of  species,  and  a  select  herbarium  showing  the  way  in  which 
specimens  of  plants  are  preserved  and  mounted.  Photography  as  applied  to  botani- 
cal work  was  illustrated  by  means  of  a  dark  room,  cameras,  and  other  photographic 
apparatus,  one  special  piece  being  a  camera  stand  devised  by  Prof.  Lamson-Scribner, 
of  the  Tennessee  station.  To  illustrate  histological  methods  and  work,  a  number  of 
compound  microscopes  and  their  accessories,  microtomes,  reagents,  mounting  mate- 
rials, etc.,  were  provided.  Physiological  botany  was  illustrated  by  a  case  of  fine 
pieces  of  apparatus  from  the  laboratory  of  Prof.  J.  C.  Arthur,  of  Purdue  University. 
Among  the  pieces  of  apparatus  shown  in  this  case  were  auxanometers,  potetometers, 
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respiration  apparatus,  assimilation  eadiometors,  root-pressure  apparatus,  root  cage, 
thermometers  for  taking  temperature  of  fleshy  organs,  clinostats,  and  a  centrifugal 
apparatus  for  revolving  germinating  seeds.  The  processes  involved  in  seed  testing 
were  illustrated  with  different  kinds  of  germinatiiig  apparatus,  in  which  from  time 
to  time  seeds  of  various  kinds  were  germinated.  Experimental  sand  and  water  cul> 
turcs  were  shown.  There  was  also  a  model  of  the  experimental  plant  house  at  the 
Massachusetts  State  Station. 

Zoological  laboratory. — This  included  special  exhibits  in  three  lines — entomology, 
bacteria  in  the  dairy,  and  oyster  culture. 

The  entomological  exhibit  included  a  complete  outfit  for  a  station  laboratory 
devoted  to  the  study  of  insects.  Besides  this  apparatus,  some  of  the  results  of  sta- 
tion work  in  entomology  were  exliibitcd.  The  purpose  was  to  show  (1)  the  means 
used  for  collecting  and  preserving  insects — nets  for  collecting,  bottles  for  killing, 
pins  for  mounting,  blocks  for  spreading,  and  boxes  for  displaying  or  preserving 
insects;  (2)  means  for  studying  insects — dissecting  tools,  lenses,  microscopes, 
reagents,  staining  fluids,  and  preservatives;  (3)  methods  of  breeding  insects  in 
boxes,  bottles,  or  cages,  with  illustrations  of  the  way  in  which  records  of  observa- 
tions are  kept;  (4)  the  use  of  photography  in  illustrating  insect  injuries  and  pecu- 
liarities of  structure;  (5)  the  arrangement  of  cases  for  museum  purposes  so  as  to 
show  the  insects  in  their  difl'erent  stages,  the  injuries  which  they  cause,  and  tho 
meaus  for  their  repression.  This  exhibit  was  collected  by  Prof.  J.  B.  Smith,  of  the 
New  Jersey  Station. 

In  the  bacteriological  exhibit  an  efl'ort  was  made  to  show  the  methods  of  bacteri- 
ological work,  and  how  milk,  butter,  and  cheese  are  uflectud  by  the  presence  or 
absence  of  diflcrent  kinds  of  bacteria.  The  laboratory  was  eixulppod  with  the 
ordinary  apparatus  for  investigations  on  nonpathogenic  germs,  including  a  dust- 
proof  culture  room,  culture  ovens,  vats  for  cream-ripening,  sterilizing  apparatus  of 
various  kinds,  microscopes,  etc.  During  the  Fair  experiments  were  conducted  in 
making  culture  fluids,  separating  and  purifying  species,  preparing  pure  cultures, 
etc.  Cultures  of  the  difl'erent  species  of  bacteria  found  in  milk  and  its  products 
were  exhibited.  With  the  aid  of  a  small  churn  butter  was  made  from  time  to  time 
into  which  were  introduced  various  kinds  of  bacteria,  some  of  which  had  a  favor- 
able eflect  on  the  flavor  of  the  butter,  while  others  rendered  it  unpalatable.  This 
exhibit  was  prepared  by  Prof.  11.  W.  Conn,  of  Wesley  an  University,  as  a  part  of  his 
work  for  the  Connecticut  Storrs  Station. 

The  oyster-culture  exhibit,  prepared  by  Prof,  Julius  Nelson,  of  the  New  Jersey 
Station,  illustrated  diflereut  methods  for  the  propagation  of  oysters. 

Collective  College  and  Station  Exhihiia, 

The  collective  experiment  station  exhibit  included  nine  alcoves.  The  material 
for  each  alcove  was  collected  by  some  station  officer.  The  alcoves  and  their  respec- 
tive chiefs  were  as  follows:  Animal  nutrition,  W.  H.  Jordan,  of  Maine;  dairying, 
H.  H.  Wing,  of  New  York;  feeding  stuffs,  W.  A.  Henry,  of  Wisconsin;  soils,  E.  W. 
Hilgard,  of  California;  fertilizers,  M.  A.  Scovell,  of  Kentucky;  crops,  C.  S.  Plumb, 
of  Indiana;  horticulture,  E.  A.  Popenoe,  of  Kansas;  botany,  S.  M.  Tracy,  of  Missis- 
sippi ;  and  entomology,  H.  Osborn,  of  Iowa. 

The  alcove  for  animal  nutrition  contained  graphic  illustrations  of  the  composi- 
tion of  rations,  the  eft'ect  of  food  on  the  production  of  fat  and  lean  meat,  the  digestive 
ti*acts  of  a  number  of  domestic  animals,  &iid  an  oyster  exhibit. 

The  dairy  alcove  contained  apparatus  for  tho  various  rapid  methods  for  the  esti- 
mation of  fat  in  milk,  devised  by  station  workers,  and  a  series  of  bottles  graphically 
illustrating  the  composition  of  milk,  the  efficiency  of  methods  of  creaming,  and  the 
e£fect  of  food  on  milk  production. 

A  large  number  of  the  more  common  commercial  feeding  stuffs,  a  collection  of 
grasses  and  forage  plants,  graphic  illustrations  of  the  amount  of  food  nutrients 
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and  water  in  a  given  amonut  and  number  of  feeding  stuffs,  and  a  roond  silo  for 
preserving  green  crops,  were  shown  in  the  feeding-stuffs  alcove. 

The  soli  alcove  contained  an  exhibit  of  soils  from  nearly  every  State  in  the  Union. 
Here  also  were  exhibits  showing  the  root  development  of  corn,,  oats,  clover,  etc., 
and  the  amount  of  .water  taken  up  by  various  crops  during  their  growth. 

In  the  fertilizer  alcove  were  shown  collections  of  various  kinds  of  fertilizing 
materials  and  the  eff'ects  of  different  fertilizers  on  corn,  cotton,  wheat,  etc. 

The  crop  alcove  contained  a  large  collection  of  field  crops,  an  exhibit  showing  the 
effect  of  culture  on  cotton  fiber,  and  another  showing  the  effect  of  climate  on  a 
number  of  varieties  of  corn. 

In  the  horticultural  alcove  were  a  large  exhibit  showing  the  effect  of  cross  fertili- 
zation of  peas,  a  collection  of  citrus  fruits,  photographs  showing  the  construction 
of  greenhouses,  etc. 

The  botanical  alcove  showed  common  weeds  and  a  large  number  of  plant  diseases 
and  their  distribution. 

Collections  of  economic  entomological  specimens,  insecticides,  spraying  appa- 
ratus, etc.,  were  shown  in  the  entomological  alcove. 

The  collective  college  exhibit  illustrated  methods  of  teaching  agriculture  and 
mechanio  arts  at  the  land-grant  colleges  throughout  the  country,  and  contained 
illustrations  of  student  work.  This  exhibit  included  an  alcove  of  domestic  economy, 
provi<!ed  for  by  Mrs.  N.  S.  Kedzie,  of  Kansas,  and  a  veterinary  alcove,  the  muterial 
for  which  was  collected  by  Dr.  E.  A.  A.  Grange,  of  Michigan. 

A  detailed  report  of  the  college  and  station  exhibits  will  be  made  in  the  report  of 
the  Board  of  Management  to  the  President. 

This  cooperative  exhibit  in  its  entirety  was  a  model  in  its  scope,  completeness,  and 
perfection,     it  was  in  its  way  a  gem — muHum  inparvo. 

Exhibit  of  the  Division  of  Microscopy. 

The  exhibit  of  this  division  consisted  of  three  sections. 

Section  1 — InstrumenU. 

Th^  first  included  instruments  of  precision  used  in  microscopical  investigations. 
In  this  group  the  following  were  the  most  noticeable: 

(1)  A  finely  made  instrument  designed  principally  for  testing  the  value  of  farmers' 
binding  twine.  This  instrument  not  only  shows  how  much  strain  the  twine  will 
bear  in  pounds  weight,  but  also  the  amount  of  its  stretch  before  breakage,  in  inches 
and  fractions  of  an  inch. 

(2)  An  instrument  of  a  similar  character,  which  shows  the  relative  tensile  strength 
and  stretch  of  individual  fibers  in  the  examination  of  cotton,  wool,  hair,  ramie, 
flax,  etc. 

(3)  An  instrument  of  .«reat  value  used  in  determining  the  respective  diameters  of 
fibers.  With  this  instrument  the  one-fifty-thousandth  of  an  inch  may  be  measured 
with  greater  accuracy  and  in  less  time  than  a  merchant  could  measure  a  yard  of 
cloth.  In  the  construction  of  this  instrument  a  single  thread  of  a  spider's  web 
plays  an  important  part. 

(4)  An  instrument  known  as  the  **  Oleomargariscope,"  which  is  used  in  differen- 
tiating oleomargarine  from  butter. 

(5)  A  recently  improved  spectroscope,  a  form  of  microscope  sometimes  employed 
to  determine  the  character  of  blood,  whether  venous  or  arterial;  also  valuable  in 
the  differentiation  of  metals  in  a  state  of  combustion. 

(6)  A  new  and  improved  freezing  microtome,  by  pi^ans  of  which,  with  a  freezing 
mixture  of  salt  and  water,  animal  or  vegetable  tissue  may  be  out  into  sections  so 
thin  as  to  become  transparent  and  thus  adapted  for  examination  under  high  powers 
of  the  microscope. 
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Section  S. — CrystaUizaHon  of  animal  and  vegciahle  fats. 

The  second  section  of  the  exhibit  consisted  of  a  series  of  enlarged  microphoto- 

graphs,  showing  the  crystallizations  of  different  vegetable  and  animal  fats,  M 

viewed  under  the  microscope,  with  polarized  light  and  selenite.      These  diveno 

forms  of  the  fat  when  crystallized  nnder  certain  conditions  enable  the  detection  of 

the  fraudulent  compounds  offered  for  sale  under  the  name  of  butter  and  also  of 

lard. 

Section  S. — The  economic  value  of  mushrooms. 

The  third  section  of  the  exhibit  was  designed  to  show  the  economic  value  of  mush- 
rooms as  an  esculent.  The  edible  and  poisonous  mushrooms  of  the  United  Stat«s 
were  represented  by  means  of  models  and,  where  practicable,  by  the  natural  speci- 
mens, the  edible  species  largely  predominating.  A  considerable  portion,  and  by  far 
the  largest,  of  the  space  allotted  to  the  division  was  occupied  by  this  neglected 
branch  of  food  products.  8uch  field  collections  were  made  in  advance  as  were  prac- 
ticable to  supply  models.  The  collections  made  in  the  summer  and  autumn  of  1891 
were  chiefly  by  the  chief  of  the  division  and  assistants,  in  Maryland  and  Virginia^ 
within  a  radius  of  30  miles  of  the  District  of  Columbia.  The  agricultural  experiment 
stations  assisted  in  collecting  specimens,  as  also  some  private  individuals,  but  the 
complaint  was  general  that  the  season  of  1892  was  unfavorable  to  mushrooms  and 
hence  fbr  collecting.  Notwithstanding  this  and  other  difhculties,  types  of  most  of 
the  prominent  genera  and  species  of  the  edible  and  poisonous  mushrooms  were 
secured  and  molded  directly  from  the  fresh  specimens.  As  each  mold  was  made 
notes  were  taken  of  color,  manner  of  growth  of  each,  as  whether  ctespitose  or  soli- 
tary, and  other  data  necessary  for  identification;  sketches  in  water-colors  were  also 
made  when  convenient.  The  models  were  made  of  a  new,  light,  flexible  material, 
which  admirably  8er\'es  the  purpose,  preserving  the  external  physical  characteristios 
of  the  specimen;  thus  fonned  and  colored  1.0 nature,  the  models  servo  as  good  stand- 
ards for  comparison. 

This  section  of  the  exhibit  represented  a  forest  scene.  The  various  forms  of  edible 
mushrooms  commonly  found  on  forest  trees,  together  with  many  varieties  of  the  cori- 
aceous or  woody  and  parasitic  kinds,  were  shown  as  if  growing  on  tree  stumps,  faith- 
ful imitations  of  those  of  the  forest.  In  the  fore«;round  appeared  mushrooms  «a8  if 
growing  in  their  native  earth  or  embedded  in  moss.  Tliese  included  not  only  the 
edible  and  poisonous  kinds,  but  also  others  which,  although  possessing  no  special 
value  as  food  products,  cannot  be  classed  as  deleterious.  The  exhibit  of  the  coria- 
ceous fungi  consisted  of  the  ])lants  themselves,  as  collected  in  the  forest.  In  selecting 
specimcus  for  the  exhibit  it  was  made  a  ])oint  to  choose  not  only  those  most  useful 
for  food,  but  also  the  most  pernicious  kinds,  particularly  those  liable  to  be  con- 
founded with  the  edible  varieties  by  an  unpracticed  eye.  The  common  meadow 
and  the  larger  horse  mushroom  were  well  represented.  All  stages  of  growth  were 
illuHtrated  in  the  groups,  each  group  showing  the  various  forms  and  colors  of  a  spe- 
cies from  youth  to  maturi  ty— from  the  embryo  to  old  age.  The  microscope  is  indispen- 
sable in  all  researches  pertaining  to  fnngology  and  in  investigations  of  the  edible 
and  poisonous  mushrooms.  The  very  minut«  microscopic  bodies  called  spores,  to  the 
dissemination  of  which  these  plants  owe  their  reproduction,  and  according  to  the 
colors  and  forms  of  which  the  numerous  subdivisions  of  this  branch  of  botany  are 
classified  and  named  and  become  familiar  under  their  ecmniion  synonyms,  can  only 
be  seen  with  the  aid  of  the  microscope  with  powers  varying,  as  the  case  may  be,  from 
300  to  500  diameters. 

The  exhibit  included  altogether  about  1,000  models. 

Exhibit  of  thk  Office  of  Fibku  Invkstioations. 

In  the  exhibit  of  the  Office  of  Fiber  Investigations  were  shown  530  specimens  of 
fibers  and  their  partial  manufactures,  scientifically  arranged.    The  object  sought  was 
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to  present  in  one  collection,  in  the  different  stages  of  preparation,  all  the  fibrouB 
plants  growing,  or  that  may  be  cultivated  in  the  United  States,  as  well  as  the  fibers 
imported  into  this  country  for  actual  manufacture.  These  were  shown  in  series  from 
the  straw,  stalk,  leaf,  or  other  crude  form,  through  the  most  common  stages  of  prep- 
aration, to  some  simple  form  of  manufacture.  This  scheme  was  carried  out  very 
completely. 

The  individual  specimens  were  exhibited  in  their  full  length,  in  quantity,  in  boxes 
5  feet  long  (or  divisions  of  this  length)  6  to  18  inches  wide,  of  varying  depths,  the 
fibers  relieved  by  pale  blue  background,  and  each  specimen  marked  with  a  printed 
label  giving  all  necessary  data  concerning  it.  The  boxes  were  finally  grouped  in 
upright  cases,  10  to  15  feet  long,  and  8  feet  high,  under  plate  glass,  admitting  of  the 
greatest  convenience  of  examination  short  of  actual  handling. 

The  flax  collection  filled  three  cases.  Samples  of  straw,  representing  the  Depart- 
ment's flax  experiments  of  1891  and  1892,  were  shown  from  nearly  every  flax-growing 
State  in  the  Union,  and  these  specimens  were  followed  by  samples  of  the  fiber  of  Amer- 
ican growth  and  preparation.  American  linen  manufacture  was  represented  by 
some  beautiful  examples  especially  manufactured  for  the  Department  by  the  Stevens 
Linen  Mills,  of  Web8t<ir,  Mass.,  and  the  Sioux  Falls  Mills,  South  Dakota.  A  panel 
5  feet  square  illustrated  the  ''homespun"  linen  manufacture  of  our  grandfathers' 
days.  Then  followed  the  imported  flaxes,  which  are  used  in  American  manufacture, 
and  a  few  loading  manufactures.  This  idea  of  the  scheme  of  exhibition  was  followed 
in  illustrating  each  industry.  Other  fibers  and  their  partial  manufactures  exhibited 
were  as  follows : 

Hemp  shown  from  the  stalk  to  cordage,  from  W.  J.  Loughridge;  jute  stalks  and 
fiber  produced  in  Louisiana  and  Texas;  imported  fiber  and  manufactures  from  the 
Ludlow  Manufacturing  Company ;  the  ramie  series  illustrated  the  growth  of  this  tex- 
tile in  the  Gulf  States  and  California,  from  stalks  to  filasse,  the  latter  prepared  by 
W.  T.  Forbes.  With  the  China  grass  of  commerce  was  shown  a  beautiful  series  of 
American  ramie  manufactures,  the  donation  of  Jones  &,  Warr.  A  French  series 
was  also  exhibited.  The  series  of  bast  fibers  was  completed  with  a  case  devoted 
to  such  experimental  species  as  are  indigenous  to  this  country— okra,  cotton  stalk, 
Abutilon,  Asclepias,  Sesbania,  etc. 

The  second  division  embraced  the  leaf  fibers  as  follows:  Sisal  hemp  from  the 
Department's  experiments  in  Florida,  with  a  leaf  model;  false  Sisal  hemp  from 
Florida;  Bahamian  and  Yucatan  imported  fiber;  cordage  manufactured  by  Travers 
Brothers;  pineapple  fiber,  bowstring  hemp.  Yucca  fiber,  California  and  imported 
New  Zealand  flax,  with  leaves ;  man ila  hemp  and  cordage,  Travers  Brothers;  ixtle 
plant,  fiber,  and  brushes,  manufactured  and  donated  by  Wm.  Wilkins  &  Co.; 
native  banana  fiber;  two  collections,  in  series,  illustrating  the  saw,  and  cabbage 
palmetto  industries,  with  brushes,  upholstery,  and  plastering  fibers,  from  the  Pal- 
metto Fiber  Company  and  the  Loomis  Manufacturing  Company ;  the  cocoanut-fiber 
industry  in  series,  with  section  of  a  nut  showing  source  of  the  fiber ;  husks  from 
Florida,  and  imported  cocoanut  fiber  and  manufactures  from  Darrali  and  Smaii; 
pine-needle  bagging  and  upholstery  fiber,  with  matting  and  bagging,  from  Acme 
Manufacturing  Company;  Spanish  moss,  raw  and  prepared,  from  The  Great  Southern 
Fiber  Company ;  canebrake  and  fiber  extracted  from  the  cane,  Phillips  Fiber  Com- 
pany, etc. 

A  series  of  bromide  enlargements,  size  22  by  27  inches,  from  photographs  of  fiber 
plants,  machinery  etc.,  formed  a  frieze  about  the  entire  exhibit,  the  blank  walls 
being  decorated  with  two  colors  of  American  linen  in  panels.  Photographs  were 
also  distributed  through  the  fiber  cases  as  far  as  possible  showing  manner  of  growth 
of  the  plants. 

Exhibit  op  the  Division  of  Illustrations. 

The  object  of  the  exhibit  of  the  Division  of  Illustrations  was  to  show  not  only 
the  work  of  the  division  in  illustrating  the  scientific  publications  of  the  Depart- 
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meut,  but  also  to  exhibit  the  different  methods  of  reprodnoing  these  illustrations 
they  appear  in  the  pabllcations.    The  exhibit  embraced  the  following: 

(1)  Original  drawings  of  various  biological  objects,  made  either  in  pen  and  ink, 
lead  pencil,  crayon,  ink- wash,  or  water-color  painting.  In  the  enlarged  and  framed 
pictures  the  same  objects  were  exhibited,  also  fruits  and  flowers,  to  show  the  style 
and  especiiil  care  of  treating  this  class  of  illustrations  for  reproduction. 

(2)  Wood-engravers'  proofs  which  represented  engraWngs  of  entomological  and 
botanical  subjects. 

(3)  The  different  methods  of  reproduction  used  by  the  department  in  its  imblica- 
tions,  which  were  as  follows:  (a)  Wood-engraving,  showing  the  process  from  the 
rough  boxwood,  the  manner  of  preparing  it  for  the  engraver's  use,  the  different  ways 
of  putting  the  subject  on  the  wood,  the  engraver's  tools,  engraved  plate  proofs  and 
electrotype;  the  complete  process  from  beginning  to  end.  (J)  Photo-engraving  and 
half-tone  process — the  original  drawing,  negative  plate,  etched  plate,  and  final 
proof,  (c)  Chromolithography,  showing  original  painting,  process  of  putting  the 
drawing  on  the  stone,  and  the  10  stone  proofs,  exhibiting  the  gradual  development 
of  printing  in  colors. 

Exhibits  of  Other  Divisions. 

Silk  exhibits, — AHboogh  the  work  of  the  Silk  Division  of  the  Department  was 
closed  by  Congress  about  the  same  time  active  operations  were  commenced  in  con- 
nection with  the  Department  exhibit,  still  a  showing  of  that  branch  was  made.  It 
consisted  of  a  tastefully  arranged  case  on  the  main  aisle,  showing  the  different  races 
of  cocoons,  both  foreign  and  domestic,  reeled  and  raw  silks,  manufactured  products, 
and  in  three  large  frames  were  displayed  enlarged  models  of  the  silkworm. 

SiatisiicB. — Of  necessity  the  exhibit  made  by  the  Division  of  Statistics  took  the 
Ibrm  of  colored  maps  and  charts,  10  in  number,  showing,  respectively,  (1)  the 
export  of  hog  products;  (2)  average  wages  of  farm  labor;  (3)  wheat  values  and 
yield  x>er  acre;  (4)  varying  effect  of  product  on  price  of  corn;  (5)  map  showing 
acquisition  of  territory  in  the  United  States;  (6)  progress  of  cereal  production  in 
the  United  States,  from  1849  to  1891 ;  (7)  cereal  products  of  the  world  from  official 
and  other  records;  (8)  acreage  in  corn  per  thousand  acrf5S  of  snperiicial  area;  (9) 
acreage  in  wheat  x>er  thousand  acres  superficial  area;  (10)  com  (maize)  values  and 
yields  per  acre  in  average  of  ten  years. 

Records  and  Editing. — The  exhibit  of  the  Division  of  Records  and  Editing  consisted 
of  a  complete  set,  so  far  as  obtainable,  of  all  the  reports,  bulletins,  and  other  publi- 
cations of  the  Department  from  its  origin  up  to  that  time.  Tliese  were  shown  for 
the  most  part  in  connection  with  the  different  divisions  issuing  the  same.  A  large 
number  of  the  Department  publications  were  distributed  freely  and  were  evidently 
appreciated. 
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REPORT  OF  THE  CHIEF  OF  THE  WEATHER  BUREAU 


Sir  :  I  have  the  honor  to  transmit  herewith  a  report  on  the  work  of 
the  Weather  Bureau  during  the  year  1893. 
Very  respectfully, 

Mabk  W.  HakbingtoNj 

vhief, 
Hon.  J.  Sterling  Morton, 

Secretary. 


WORK  OF  THE  TEAR. 

Duriug  the  current  year  the  work  of  the  Bureau  has  been  carried  on 
successfully  and  the  expenditures  kept  well  within  the  appropriations. 
The  reduction  in  total  cost  of  maintenance  is  about  10  per  cent,  and 
the  estimates  for  the  present  fiscal  year  have  been  correspondingly 
reduced,  with  the  confident  expectation  that,  while  more  economically 
administered,  the  service  will  lose  nothing  of  its  value  to  the  public  nor 
have  its  efficiency  impaired. 

REORGANIZATION  OF  BUREAU  FORCE— REBULTS. 

A  general  reorganization  of  the  Bureau,  however,  has  been  effected, 
with  the  satisfactory  result  of  eliminating  discordant  elements,  sys- 
tematizing the  work,  and  establishing  harmonious  and  concerted  efforts 
to  increase  the  value  of  the  service  to  the  public.  This  readjustment 
added  largely  to  the  labors  and  responsibilities  of  certain  divisions 
without  corresponding  increase  of  working  force.  In  order  to  afford 
all  proper  guaranty  of  success  and  honesty  in  the  disbursement  of 
funds  and  care  of  property,  important  changes  were  made  in  the  pur- 
chasing and  disbursing  divisions,  the  general  effect  of  which  is  to  have 
all  matters  relating  to  property  and  funds  receive  the  indorsement  of 
two  independent  officers. 

In  January,  1893,  the  entire  force  of  local  forecast  officials  and 
observers  was  brought  within  the  classified  service  by  Presidential 
order,  and  since  that  date  all  appointments  to  such  force  have  been 
made  through  the  Civil  Service  Commission.  While  19  persons 
have  been  separated  from  the  classified  station  force  during  the  period 
covered  by  this  report,  but  three  requests  have  been  made  for  certifi- 
cations during  the  same  period.  This,  of  course,  has  somewhat  embar- 
rassed the  service  in  its  general  station  work ;  yet  in  furtherance  of 
the  policy  of  the  Bureau  to  reduce  the  station  force  to  the  smallest 

Possible  number  consistent  with  efficiency,  every  effort  has  been  made, 
y  a  judicious  placing  of  the  present  force,  to  maintain  the  high  standard 
of  station  work. 
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The  purely  executive  work  of  the  Bureau,  heretofore  occupying  the 
atteution  of  a  separate  aud  distinct  division  of  the  office,  has  been 
added  to  the  duties  of  the  chief  clerk ;  other  work  not  considered  execu- 
tive has  been  subdivided  aud  variously  assigned  to  the  proper  branches 
of  the  office.  This  change  has  not  only  resulted  in  the  discontinuance 
of  the  '^  executive  division, "  but  has  also  permitted  a  more  satisfac- 
tory conduct  of  the  business  of  the  office. 

DIVISIONAL.    DUTIES   AT   THE    CENTRAL    OFFICE. 

The  work  of  the  central  office  is  at  present  subdivided  as  follows: 

Chief  Clerks  Office. — Under  the  immediate  supervision  of  the  chief 
clerk.  Herein  are  performed  the  usual  duties  of  the  chief  clerk  as 
prescribed  by  the  statutes,  and  all  work  pertaining  to  the  general 
management  of  stations,  general  correspondence,  the  supervision  of 
printing  and  publications,  and  the  direction  of  the  captain  of  the 
watch  and  the  force  on  duty  under  him. 

ForecaHt  Division. — Under  the  immediate  supervision  of  the  assistant 
chief  of  Bureau.  Twice  a  day  the  reports  received  in  cipher  are  charted 
on  the  daily  weather  map.  This  division  haj?  charge  of  all  forecasting, 
exercising  general  supervision  over  the  work  of  all  local  forecasters. 
Subdivisions  of  this  di\asion  are  river  and  floods  section,  the  telegraph 
room,  storm  signal  stations,  and  lake  marine  service. 

Records  Division. — Under  the  charge  of  a  clerk  of  class  4.  Examines 
and  checks  all  meteorological  forms,  computes  normals  for  use  in  the 
forecast  division,  and  prepares  the  data  used  in  the  Monthly  Weather 
Review. 

Accounts  Division. — In  charge  of  a  clerk  of  class  3,  acting  as  assistant 
disbursing  officer.  Has  in  charge  the  disbursement  of  all  funds  appro- 
priated for  the  Bureau. 

Supply  Division. — Is  charged  with  the  purchase  of  all  supplies  neces- 
sary for  the  work  of  the  Bureau,  the  supervision  of  contracts  and  the 
issue  and  transportation  of  sui)plies,  and  the  checking  of  property  returns 
showing  the  accountability  of  observers  for  public  property. 

State  Weather  Service  Division. — Has  sole  charge  of  all  matters  per- 
taining to  the  selection  and  equipment  of  voluntary  stations  and  the 
distribution  of  temperature  and  weather  signals. 

Publications  Division. — Is,  as  its  name  implies,  concerned  with  the 
publication,  issue,  and  distribution  of  all  weather  maps,  special  circu- 
lars, reviews,  bulletins,  and  miscellaneous  printed  matter. 

Instrument  Section. — Attends  to  the  standardizing  and  maintenance 
of  the  instrumental  equipment  of  stations. 

llie  Library. — Consists  of  nearly  15,000  books  and  nearly  6,000  pam- 
phlets. The  bibliography  of  meteorology  comprises  more  than  65,000 
titles. 

The  Monthly  Weather  Review. — Contains  tabulated  statements  of 
meteorological  conditions  for  the  period  of  one  month,  and  also  serves 
as  a  means  of  acknowledgment  of  the  reports  of  some  12,500  voluntary 
observers  in  the  United  States,  a  copy  of  the  lieview  being  furnished 
each  observer. 

In  all,  18'^  persons,  when  the  rolls  are  full,  are  employed  in  the 
Bureau  at  Washington.    Three  of  this  number  (the  inspectors)  are, 
however,  employed  the  greater  portion  of  theii-  time  away  from  Wash 
ington.    To  perform  the  scientific  and  clerical  duties,  107  persons  are 
necessary;  92  of  these  are  in  the  classified  service. 
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FORECAST    OFFICIALS  AND   OBSERYBBS. 

At  the  present  date  the  regular  (classified)  observing  force  of  the 
Bnreaa  consists  of  30  local  forecast  officials,  at  $1,500  each  per  annum, 
and  269  observers,  at  salaries  ranging  from  $000  to  $1,400  per  annum. 
In  addition  to  this  force  there  are  employed  4  persons  (telegraph  oper- 
ators, etc.)  who  are  not  regular  observers,  bat  wtiose  duties  involve  one 
or  more  observations  daily. 

The  number  of  local  forecast  officials  is  limited  by  law,  and  the  pres- 
ent number  is  far  below  chat  needed.  The  value  of  these  officials  to 
the  local  interests  of  the  communities  in  which  they  are  serving  is  well 
known  and  highly  appreciated,  as  shown  by  the  increasing  demand  for 
such  services. 

In  addition  to  the  force  of  local  forecast  officials  and  observers  a  num- 
ber of  stations  are  employing  messengers  and  special  (temporary)  assist- 
ance. In  many  cases  these  employees,  whose  monthly  compensation 
averages  about  $25,  are  hired  for  a  portion  of  the  year  only — that  is,  for 
the  busier  season  of  the  year.  It  is  intended  to  gradually  lessen  the 
number  of  persons  thus  employed;  and  to  this  end  the  services  of  28 
have  been  discontinued  during  the  present  year,  while  a  further  re- 
duction is  contemplated. 

It  is  gratifying  to  state  that  within  the  past  year  there  has  been  a' 
very  thorough  readjustment  and  equalization  of  salaries  of  the  general 
observing  force.  The  transfer  oi  these  men  from  the  Department  of 
War  to  t^e  Department  of  Agriculture  brought  with  it  a  complicated 
and  unclassified  pay  account,  incident  to  the  military  rank,  station, 
and  other  conditions  governing  this  force  while  it  was  serving  as  an 
enlisted  corps.  The  introduction  of  a  classification  more  in  harmony 
with  that  of  a  civil  branch  of  the  public  service,  with  a  limited  appro- 
priation, was  a  difficult  task  to  accomplish;  but  the  classification,  as 
finally  agreed  uix>n  and  now  in  operation,  is,  in  the  main,  quite  satis- 
factory and  involves  but  9  grades  of  pay,  as  against  42  under  the  old 
system. 

Experience  has  demonstrated  that  military  management  and  disci- 
pline are  not  essential  to  an  efficient  weather  service,  and  it  is  gi-ati- 
fying  to  report  that  the  present  civilian  managemfent  has  found  no 
difficulty  in  maintaining  the  necessaiy  stations  at  the  most  isolated 
points.  The  employees  of  the  Weather  Bureau,  with  very  few  excep- 
tions, have  peribrmed  their  duties  with  absolute  promptness  and 
fidelity,  and  to  the  faithful  and  intelligent  execution  of  the  arduous 
labors  of  the  observing  force  must,  in  the  largest  measure,  be  ascribed 
the  high  standard  of  efficiency  which  has  been  attained  by  the  national 
weather  service. 

OBSERVING  STATIONS. 

Tliere  are  at  present  in  operation  156  regular  (paid)  stations  of  the 
Bureau.  During  the  current  year  3  new  stations  were  established  at  a 
moderate  cost,  while  14  were  discontinued  as  useless  for  the  purj)ose8 
of  the  Bureau,  thus  efi'ecting  a  matenal  re<luction  in  the  general  expen- 
ses of  the  service. 

Of  the  156  stations  now  in  oi)eration,  60  are  located  in  rooms  fur- 
nished free  of  cost  to  the  Bureau  for  occupancy  (47  in  Government 
buildings  and  13  in  buildings  owned  by  c<Hrporations  or  individuals), 
while  96  are  located  in  quarters  for  which  rent  is  paid  from  the  funds 
of  the  Bureau. 

The  importance  of  the  regular  inspection  of  the  observing  stations  of 
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the  service  can  not  be  overestimated.  These  inspections  involve  a 
close  scrutiny  and  report  upon  the  general  work  of  the  stations  of  the 
Bureau;  an  examination  into  the  exposure  of  the  meteorological  instru- 
ments; the  preparation  and  dissemination  of  forecasts,  maps,  bulletins, 
etc.;  the  care  and  safety  of  public  property;  the  conduct  and  value  of 
services  rendered  by  the  personnel  of  the  observing  force,  etc. 

Seventy  stations  have  been  inspected  during  the  present  calendar 
year. 

The  meteorological  work  pertaining  to  the  Pacific  coast  has  continued 
to  receive  the  attention  due  to  this  important  section.  Every  effort 
has  been  made  to  increase  the  usefulness  of  the  service  there.  It  is 
hoped  at  some  date  in  the  future  to  have  an  official  of  high  rank  sta- 
tioned in  San  Francisco  in  addition  to  the  local  forecast  official. 

This  service  continues  to  send  daily  cablegrams  to  the  French  mete- 
orological bureau  at  Paris,  containing  marine  data  obtained  from  the 
logs  of  incoming  vessels,  the  position  of  areas  of  highest  and  lowest 
pressure  in  the  United  States,  and  data  from  two  selected  stations  iu 
the  Canadian  maritime  provinces. 

BUREAU  EXHIBIT   AT    WORLD'S   PAIR. 

The  official  in  charge  of  the  instrument  room  was  assigned  as  special 
agent  in  charge  of  the  Weather  Bureau  exhibit  at  the  World's  Colum- 
bian Exposition.  The  exhibit  aimed  to  set  forth  all  the  characteristic 
features  of  the  work  of  the  Bureau.  The  general  climatic  conditions  of 
the  United  States  were  shown  in  a  series  of  42  finely  executed  normal 
charts,  compiled  from  the  long  series  of  observations  in  possession  of 
the  Bureau. 

The  complete  work  of  receiving  t^elegraphic  weather  reports  and  the 
preparation  of  daily  forecasts  of  the  weather  therefrom  was  fully  shown 
and  illustrated  by  the  actual  preparation  and  printing,  litliographically, 
of  a  morning  weather  map  for  distribution  among  the  visitors. 

In  addition  to  these  features  there  were  exhibited,  in  continuous  and 
actual  operation,  each  of  the  instruments  used  by  the  Bureau  in  pro- 
curing automatic  records  of  the  weather  conditions;  also  many  other 
typical  instruments  employed  by  meteorologists  in  general. 

During  the  time  the  exhibit  was  open  to  the  public,  experienced 
employees  of  the  Bureau  were  always  on  duty  to  give  verbal  explana- 
tion to  visitors  respecting  all  the  details  of  weather  forecasting,  the 
operation  of  instruments,  and  all  other  points  connected  with  the  work 
of  the  Bureau.  By  this  personal  attention  to  those  interested  it  was 
possible  to  impart  to  a  very  large  number  of  people  correct  ideas  of 
the  real  work  being  done  by  the  Bureau,  and  this  information  excited 
the  highest  appreciation  on  the  part  of  visitors,  many  of  whom  expressed 
themselves  to  that  effect  in  the  most  emphatic  way. 

INTERNATIONAL   METEOROLOGICAL   CONGRESSES. 

The  Official  International  Congress  of  Meteorologists,  which  it  was 
hoped  would  have  been  held  at  Washington  in  August,  had  to  be 
abandoned,  owing  to  causes  which  need  not  be  given  in  detail  here. 
As  a  substitute  therefor  a  congress  of  meteorologists  was  held  at  Chi- 
cago August  21  to  24,  Many  papers  of  great  importance  were  pre- 
sented from  the  leading  meteorologists  of  the  world,  making  a  valuable 
contributi(m  to  the  science  of  meteorology.  The  Bureau  has  undertaken 
to  publish  these  memoirs,  and  copies  will  be  duly  distributed  to  authors 
and  public  libraries. 
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Atthe  International  Meteorological  Congress  held  at  Manicli,  August^ 
1891,  an  international  meteorological  committee  was  appointed,'  with  a 
representative  from  each  of  the  leading  meteorological  services  of  the 
world.  The  Chief  of  the  Weather  Bureau  isone  of  the  members  of  this 
committee.  It  is  the  prime  object  and  purpose  of  this  committee  to 
make  the  work  of  the  different  meteorological  services  as  uuiiorm  as 
practicable  and  to  promote  cooperation  among  the  various  services  on 
all  important  questions.  A  communication  from  the  chairman  of  this 
committee,  Dr.  H.  Wild,  of  St.  Petersburg,  recently  received,  proposes 
a  meeting  of  the  committee  at  some  central  point  in  the  summer  of 
ISD't.  At  tliis  meeting  will,  in  all  i)robability,  be  discussed  the  gen- 
eral subject  of  agricultural  meteorology,  in  accordance  with  the  propo- 
sitions of  Messrs.  Wild  and  Harrington  at  the  Munich  conference;  also 
the  matter  of  a  more  complete  and  uniform  method  of  observing  clouds. 

SEASONAL.    FORECASTS. 

The  subject  of  seasonal  forecasts  has  not  heretofore  been  consid- 
ered profitable  for  discussion,  but  an  attempt  which  has  been  made 
within  the  past  two  or  tliree  years  by  the  meteorological  service  of 
India  in  this  direction  indicates  a  path  by  which  useful  results  can 
perhaps  be  reached.  This  matter  is  receiving  the  careful  attention  of 
the  Bureau,  and  when  it  is  believed  that  predictions  of  this  sort  can 
be  made  of  value,  the  attention  of  the  scientific  force  will  be  directed 
to  the  subject  with  the  hope  of  improving  the  forecasts. 

Prof.  Bigelow  continues  his  studies  of  ma^irnetism  with  sufficient 
prospect  of  success  to  justify  the  time  and  labor  expended. 

DEATHS   BY   WIND   AND   LIGHTNING. 

Statistics  showing  deaths  by  high  wind  and  lightning  have  been 
prepared  as  in  former  years.  The  loss  of  life  by  wind  storms  has  been 
very  great  as  compared  with  other  years,  the  number  of  deaths  from 
that  cause  during  the  last  four  years  being  as  follows:  273  in  1890, 
108  in  1891,  190  in  1892,  and  399  in  1893.  The  loss  in  March  and 
April  of  the  past  year  was  especially  great — 96  and  174,  respectively,  or 
more  than  07  per  cent  of  tlie  whole. 

ADVISABILITY   OF   EXTENDING  THE   FIELD   OF   OBSERVATION. 

In  the  Monthly  Weather  Review  opportunity  has  been  taken  to 
explain  how  the  movements  of  the  atrao8X)here,  with  its  storms,  cold 
waves,  frost,  etc.,  illustrate  the  mechanical  processes  involved.  This 
review  contains  a  running  series  of  notes  and  explanations  intended 
to  throw  such  light  upon  atmospheric  phenomena  as  must  eventually 
improve  our  methods  of  weather  prediction.  The  conclusion,  long 
since  derived  from  other  sources,  that  the  area  covered  by  our  daily 
map  is  too  small  to  allow  of  sufficiently  comprehensive  studies,  is  now 
again  confirmed,  and  every  means  should  be  taken  to  extend  the  map 
8o  as  to  cover  Mexico,  the  West  Indies,  and  Central  America  on  the 
south,  and  to  extend  as  far  north  as  possible  into  Alaska  and  the 
Aleutian  Islands  and  west  to  the  Hawaiian  Islands. 

YEARLY  VOLUME  OF  METEOROLOGICAL  DATA. 

A  very  important  work  of  the  year,  so  far  as  the  results  affect  the  gen- 
eral pnblic,  was  the  preparation  of  the  manuscript  for  the  yearly  volume 
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of  meteorological  data,  authorized  by  the  coucurrent  resolution  of  Con- 
gress, dated  February  19,  1893.  The  volume,  consistiug  of  528  quarto 
pages,  has  since  been  printed,  but  has  not  yet  been  received  from  the 
binder.  It  contains  the  results  of  meteorological  observations  during 
1891  and  1892  from  upwards  of  2,000  stations,  and  has  alieady  proved 
of  importance  and  value  in  the  work  of  the  office  as  well  as  to  students 
and  others  seeking  information  as  to  the  climatic  conditions  which 
obtain  in  the  various  sections  of  the  country. 

RECOMMENDATIONS. 

Attention  is  invited  to  the  necessity  of  a  closer  cooperation  with  the 
weather  services  of  Mexico  and  the  Bahamas.  The  need  of  full  teie- 
grai)hic  reports  from  tbe  latter  was  clearly  shown  very  recently.  The 
disastrous  hurricane  of  August  28  emphasized  unfortunately  but  too 
well  the  value  of  telegraphic  communication  with  the  stations  in  the 
West  Indies. 

In  connection  with  the  storm  of  October  2-5, 1893,  there  arose  in  the 
public  press  some  comment  as  to  the  inability  of  this  Bureau  to  give 
warning  to  communities  on  the  Gulf  coast.  A  year  ago,  when  in  Mex- 
ico, the  chief  made  arrangements  with  the  director  of  the  Central  Met- 
eorological Observatory  to  have  an  international  exchange  of  telegrams 
on  terms  similar  to  those  in  operation  between  the  United  States  and 
Canada;  the  Mexican  service  U)  deliver  witJiout  expense  to  our  agent 
at  the  nearest  point  certain  data  and  receive  a  return,in  kind.  Nego- 
tiations have,  therefore,  been  resumed  lookmg  to  a  full  and  free  inter- 
change of  meteorological  information. 

The  suggestion  is  also  made  that  a  more  efficient  and  satisfactory 
distribution  of  railway  foiecasts  could  be  made  if  the  postal  clerks  on 
mail  trains  were  intrusted  with  the  display  of  signals  and  mjvde  respon- 
sible therefor.  This  wouhl  require  very  little  time  on  the  part  of  the 
clerks,  and  the  expense  to  the  Bureau  would  be  reduced  to  a  minimum. 

Uniformity  in  publication  and  distribution  of  the  reports  of  the  State 
weather  services  is  also  a  matter  to  which  attention  is  respectfully 
invited.  It  is  much  to  be  desired  that  the  various  bulletins  be  uni- 
form in  appearance,  and  that  each  State  should  appropriate  a  sufficient 
amount  to  cover  the  cost  of  publication.  The  observer  should  not  be 
compelled,  as  now,  in  some  cases,  to  print  as  a  private  enterprise.  It  is 
possible  that  some  plan  of  cooperation  between  this  Bureau  and  the 
States  in  the  matter  of  printing  the  reports  might  be  adopted  to  secure 
general  and  uniform  publication. 

Attention  is  invited  to  the  existing  civil  service  regulation  which 
permits  the  transfer  of  clerks  from  one  Department  of  the  Government 
to  another.  When  such  a  transfer  is  made  solely  with  reference  to  the 
work  to  be  performed,  it  may  be  advantageous  to  the  public  interests; 
but  such  is  not  usually  the  case,  and  it  is  generally  a  disadvantage. 
By  the  operation  of  this  rule  it  is  possible  for  an  employee  of  any 
Department  to  secure  transfer  to  another  branch  of  the  departmental 
service,  provided  he  may  secure  the  consent  of  the  head  of  the  Depart- 
ment to  which  such  transfer  is  to  be  made.  Almost  invaiiably,  it  is 
believed,  such  consent  is  obtained  whenever  sought,  and  frequently 
through  the  personal  efforts  of  the  influential  friends  of  the  employee. 
The  result  is  that  an  employee  whose  services  for  years  have  been 
devoted  to  a  particular  class  of  work  in  a  certain  Depaj*tment  or  Bureau 
(and  whose  value  to  that  Department  or  Bureau  is  relatively  great) 
secure?  a  <^  transfer,''  leaving  a  branch  wherein  he  is  experienced  and 
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valuable  to  assume  untried  duties  in  a  Department  or  Bureau  whoso 
appropriations  permit  it  to  offer  him  advantages  in  a  pecuniary  sense^ 
If  the  employee  is  worth  more  money  he  ought  to  be  able  to  secure  it,  if 
anywhere,  in  the  Bui:eau  where  he  can  render  the  most  valuable  service,* 
and  where  his  superiors  can  not  so  reward  him,  it  is  due  to  the  inelastic 
system  which  now  prevails,  and  which  is  so  discouraging  to  legitimate 
ambition  and  individual  effort. 

In  view  of  the  present  faulty  and  unsatisfactory  system  of  filing  the 
correspondence  of  the  office,  plans  for  an  improvement  therein  have 
received  due  consideration,  and  in  another  paper  suggestions  have 
been  made  for  simplifying  this  work.  At  present  there  are  five  or  six 
different  flies  of  letters,  and  it  is  proposed  to  reduce  this  number  to  at 
most  two  files. 

The  present  locations  of  inspectors  (Nashville,  Boston,  and  Detroit) 
not  only  render  the  movements  of  these  officials  exi)ensive,  but  necessi- 
tate delays  in  inspection  of  stations  at  distant  points.  Therefore  it 
has  been  suggested  to  the  Secretary  of  Agriculture,  with  a  view  to 
economy,  that  the  country  should  be  divided  into  three  inspection  dis- 
tricts: (1)  The  lakes.  New  England,  and  Middle  Atlantic  States;  (2) 
including  the  central  valley  to  the  Rocky  Mountains;  and  (3)  to  include 
stations  west  of  the  Rocky  Mountains;  placing  an  insjiector  at  a  cen- 
tral point  in  each  of  the  three  districts. 

FORECASTS. 
THE   DAILY   WEATHER   MAP. 

The  daily  weather  map  is  now  issued  at  72  stations  of  the  Weathet 
Bureau  outside  of  Washington,  D.  C,  the  issue  on  November  1,  1893, 
being  8,867  copies,  or  over  2,500,000  copies  annually. 

These  maps,  showing  the  weather  conditions  of  to-day  and  the  i>rob- 
abilities  for  the  morrow,  are  given  the  widest  possible  circulation  with 
the  means  at  hand.  As  a  means  of  disseminating  forecasts  and  the 
weather  conditions  which  obtain  over  a  large  area  of  country,  the  map 
is  much  superior  to  any  process  yet  devised;  there  is  this  objection, 
however,  viz,  that  in  its  present  form  it  does  not  reach  the  masses. 
The  ideal  system  of  distributing  the  information  collected  by  the 
Bureau  is  one  which  would  place  the  daily  weather  map  in  the  hands 
of  the  reading  public  at  an  early  hour,  through  the  daily  press  or  other 
medium.  It  is  believed  that  present  efibrts  should  be  directed  towarda 
the  reproduction  of  a  legible  map  in  the  daily  papers,  which  shall  con- 
tain the  forecasts  and  such  other  climatological  data  as  may  be  of 
importance  to  the  community  in  which  the  paper  is  printed.  Efforts 
in  this  direction  have  been  made  heretofore  and  with  great  success  for 
a  limited  period,  but  in  some  cases  the  ground  thus  gained  has  been 
lost  through  causes  beyond  the  control  of  the  Bureau.  Rivalry  has 
not  only  aided  in  the  publication  of  maps  in  the  daily  papers,  but  in 
many  cases  it  has  been  the  cause  of  discontinuing  them.  Recent 
efibrts  to  secure  the  publication  of  the  maps  in  large  dailies  under  a 
contract  seem  to  wan-ant  the  belief  that  if  the  publication  can  be 
made  exclusive  it  can  be  done  for  a  nominal  sum.  The  imx>ortance  of 
the  subject  warrants  careful  consideration. 

There  has  been  but  little  change  in  the  number  of  stations  issuing 
maps  and  bulletins  since  last  rei)ort,  but  it  has  been  possible  to  secure 
the  material  and  supplies  now  used  in  such  work  at  greatly  reduced 
prices  as  compared  with  those  of  last  year,  thus  enablmg  the  Bureau 
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to  maintam  ita  Urge  daily  issue  with  less  cxpciiditare  of  money  thsa 
ever  before. 

Miuor  improvements  in  the  mecbauical  details  of  map-making  are 
being  constantly  suggested  to  tbe  ofScials  cLarged  with  this  importsint 
dnty. 

OFFICIAL  RATINGS. 

While  official  ratings  continue  to  be  taken  and  are  found  to  be 
guides  to  the  chief  of  the  forecast  division  and  the  prosecution  of  the 
work,  and  while  the  present"  ratings  are  iu  nowise  inferior  to  previous 
ratings,  yet  it  has  bocomo  so  clearly  evident  that  these  perceutages  are 
not  true  exiwuents  in  every  resirect  of  the  success  of  the  forecasts,  and 
as  they  uuquestionably  limit  the  freedom  of  the  forecaster  in  his  ardn- 
ous  and  hurried  work,  the  policy  of  the  office  this  year  has  been  to 
encourage  the  forecasters  to  make  their  forecasts  with  more  freedom, 
keeping  less  in  mind  tlieir  ratings  than  the  satisfaction  of  the  public. 
Tins,  it  is  believed,  has  had  a  useful  efTect,  in  that  it  has  rendered  the 
forecasts  more  Intelligible  to  the  public,  leaviug  the  forecaster,  as  it 
necessarily  does,  more  fiee  to  express  bis  own  estimate  of  the  approaeb- 
ing  weather  conditions,  Tlie  official  ratings  for  1893  are  given  in  Tables 
1,  II,  III,  IV,  and  V,  which  follow: 
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FORECASTS,   STORM   WARNINGS,   AND    COLD   WAVES. 

The  attention  of  tbe  employees  of  the  Bureau  has  been  fixed  still  more 
strongly  than  before  upon  the  work  of  forecasting — the  primary  duty 
of  the  Bureau  in  its  relation  to  the  public. 

The  forecasts  from  the  8  a.  m.  and  8  p.  m.  observations  have  been 
made  as  usual  throughout  the  year,  the  separate  States  and  districts 
for  which  they  are  made  numbering  45  and  covering  the  entire  country 
east  of  the  liocky  Mountains.  The  forecasts  are  made  habitually  for 
periods  of  twenty-eight  and  thirty-six  hours,  respectively,  and  for  longer 
periods  when  warranted. 

Storm  warnings  to  lake  and  seacoast  stations  and  to  the  director  of 
the  Canadian  meteorological  service  at  Toronto,  warnings  of  frost  to 
the  sugar,  fruit,  cranberry,  and  tobacco  regions,  and  warnings  of  severe 
local  storms,  cold  waves,  northers,  and  dangerous  floods  to  the  threat- 
ened districts,  have  been  issued  whenever  the  conditions  justified  them. 

An  unusually  large  number  of  storm  warnings  have  been  sent  out 
during  the  year,  and  with  marked  success.  The  past  summer  was  one 
of  unusual  frequency  in  the  occurrence  of  severe  local  storms  and  tor- 
nadoes, and  warnings  of  the  conditions  favorable  to  these  were  given 
in  nearly  every  instance.  The  cyclones  of  August  25-27  and  October 
12-14  were  of  marked  violence  and  followed  an  exceptional  path,  but 
the  action  taken  by  this  Bureau  to  give  notice  of  their  approach  was 
such  that  nearly  every  interest  affected  received  ample  warning,  and 
hearty  commendations  were  received  from  the  peoi)le  in  the  districts 
over  which  they  passed. 

The  warnings  of  the  approach  of  cold  waves  have  also  been  unusually 
successful  during  tiie  year,  abundant  testimony  having  been  received 
of  their  increased  value  and  the  large  amount  of  perishable  i)roducts 
saved  thereby. 

On  July  1, 1893,  the  old  forecast  room,  telegraph  division,  and  river 
and  flood  room  were  consolidated  into  the  forecast  division  and 
placed  in  charge  of  the  assistant  chief  of  the  Bureau,  thus  enabling 
the  Bureau  to  dispense  with  the  services  of  a  superintendent  of  tele- 
graph, at  a  salary  of  $2,000,  and  a  professor  in  charge  of  the  river  and 
flood  room,  at  a  salary  of  $2,500.  The  superintendence  of  the  wind- 
signal-display  stations  and  of  the  lake  marine  section  has  also  been 
assigned  to  this  division. 

The  statt'  of  forecast  officials  has  been  assigned  to  this  division,  and 
during  the  months  when  they  are  not  on  official  forecast  duty  they  are 
required  to  make  daily,  for  practice,  complete  forecasts  from  the  a.  m. 
map,  employing  also  a  portion  of  their  time  in  the  investigation  and 
preparation  of  reports  upon  practical  meteorological  problems  that  have 
been  officially  assigned  them.  It  is  expected  that  these  reports,  sev- 
eral of  which  have  been  completed,  will  be  of  great  value  as  practical 
aids  to  forecasting. 

The  system  of  giving  each  of  the  local  forecast  officials  in  the  service 
a  two  months'  course  of  instruction  at  this  office  in  the  preparation  of 
the  charts  in  use  here  and  in  making  forecasts  for  the  whole  country  has 
been  resumed,  there  being  some  of  these  who  were  recently  appointed 
who  have  not  yet  had  this  valuable  training. 

Arrangements  have  been  made  with  the  Light-House  Board  and  the 
Superintendent  of  the  Life-Saving  Service  whereby  the  keepers  of  the 
light-houses  and  life-saving  stations  on  the  Atlantic  coast  will  telegraph 
this  Bureau  during  the  hurricane  season  the  occurrence  of  heavy  ocean 
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swells  or  othe?  sr^a  of  the  approaeh  of  hurricanes  to  onr  coast  observed 
by  them,  these  officials  being  exceptionally  well  located  for  this  pur- 
X)ose.  An  instance  of  the  vahic  of  th^^se  repwts  ocenrred  during  the 
hnrrfcane  tliat  struck  o«r  southern  coast  in  the  latter  part  of  AngHSt, 
1893,  when  a  report  of  a  heavy  ocean  swell  off  Tybee  Island,  forwarded 
by  telegraph  by  onr  cfbserver  at  Savannah,  was  among  the  earliest 
intimations  that  we  received  of  its  approach. 

RIVER  AND  FLOOD  SBRVICB. 

The  river  and  flood  service  has  been  reorganized  by  putting  the  mak- 
ing of  the  forecasts  of  river  stages  and  changes  in  the  hands  of  experi- 
enced observers  at  the  principal  river  stations^  assigiring  to  each  one 
a  section  of  the  river  or  rfvers  in  his  vicinity  to  forecast  for.  The 
observers  are  furnished  with  all  the  available  data  relative  to  the  con- 
ditions of  the  rivers  during  the  previous  floods,  and  directed  to  make  a 
careful  study  of  the  same.  They  receive  daily  telegraphic  reports  of 
the  stages  of  rivers  and  amount  of  rainfall  throughout  their  sections. 
These,  with  their  own  experience  and  the  aid  of  such  rules  as  have  been 
found  to  be  of  practical  value  in  river  forecasting  will,  it  is  thougfrt, 
enable  them  to  make  more  valuable  predictions  than  have  hitherto  been 
made  under  the  old  system,  and  the  familiarity  with  the  local  needs 
will  enable  them  to  specialize  more  intelligently  and  distribute  the 
warnings  more  effectively. 

The  d!ieieney  of  the  storm-warning  system  on  the  Great  Lakes  has 
been  considerably  increased  by  the  establishment  of  10  new  display 
stations,  and  decided  progress  has  been  made  in  the  work  of  ascertain- 
ing the  set  of,  and  charting^  the  lake  currents.  A  large  number  of 
bottles  have  been  floated  diirmg  the  season  for  this  purpose,  and  a  pre- 
liminary current  chart,  as  a  result  of  the  work  for  1892,  has  been  pre- 
pared and  published. 

The  investigation  of  the  meteorological  conditions  that  prevail  over 
the  Great  Lakes  has  also  been  greatly  extended,  over  100  new  volun- 
tary observers  having  been  secured  from  among  the  masters  of  lake 
vessels.  The  collection  of  the  data  in  relation  to  the  currents  and 
meteorology  of  the  Great  Lakes  has  entailed  very  little  expense  to  the 
Government,  and  it  is  exx>ected  that  it  will  prove  of  great  value  to  the 
lake  marine. 

REPAIR  OF  SEACOAST  TTIT.KORAPH  IiISTES. 

Under  the  head  of  maintenance  and  repairs  of  seacoast  telegraph 
inea;  the  most  important  feature  was  the  eorapletion  in  July  last  of 
•-lie  telephone  lines  and  cables  connecting  Thunder  Bay  and  Middle 
slands,  in  Lake  Huron,  with  the  TVeather  Bureau  office  at  Alpena, 
dich.,  thus  permitting  the  establishment  of  display  and  vessel-rejiort- 
^ng  stations  on  these  islands.  The  line  to  Thunder  Bay  Island  is  17| 
•iiiles  long,  rncIusiTOof  3|  miles  of  submarine  cable;  that  to  Middle 
'sland,  13^  miles,  with  2J  miles  of  cable.  Both  lines  were  put  in  oi>era- 
»on  July  14,  1^3,  and  have  worked  without  material  interruption 
•T^ce  that  date. 

fixtensiTe  general  repairs  were  made  on  the  Tatoosh  Island,  Fort 

;anby,  and  Hatteraa  sections,  with  excellent  results.    The  work  on  tiie 

'*rst-named  section  consisted  mainly  in  clearing  out  trails  through  the 

forisuf  ^Ar-iff^  tLif'"  »TW?A^Hr*ia"h  't/fc  fgu^^Hxkf'*  fh^  "Hn-^-^^DttentB  of  repairmen* 
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and  in  changing  x>ortlons  of  the  line  to  prevent  damage  from  land- 
slides. Two  additional  repair  stations  were  established  aJong  the  line, 
which,  it  is  hoped,  will  greatly  lessen  the  frequency  and  duration  of 
interruptions  as  compami  with  last  year.  The  exceedingly  rough 
character  of  the  country,  absence  of  roads,  prevalence  of  high  winds, 
etc.,  render  the  efftcient  maintenance  of  this  lino  a  difficult  problem  at 
all  times,  justified  only  by  its  great  and  growing  importance  to  the 
shipping  interests  of  Puget  Sound  and  the  North  Pacific  coast.  The 
following  extract  from  the  report  of  the  inspector  who  visited  Tatoosh 
Island  last  October  may  be  of  interest  in  this  connection : 

Since  September  1  all  tug  boats  from  the  sound  (Puget  Sound)  receive  orders 
from  their  owners  from  this  station  by  telegraph.  It  is  a  great  advantage  to  the 
shipping  interests.  A  large  blackboard  is  m  course  of  construction  and  is  to  bo 
placeil  on  the  bluff,  and  messages  to  be  written  in  large  letters  so  that  they  can  be 
read  with  a  glass,  thus  saving  time  and  expense  to  vessels  passing  in  or  out.  Ship- 
ping rejjorts,  weather  tmd  vessels,  are  sent  by  telegraph  three  times  a  day  to  Port 
Angeles,  Port  Townsend,  and  Seattle.  A  record  of  all  vessels  passing  in  or  out  is 
prepared  by  the  obser\'er. 

On  the  Hatteras  section  1,169  new  wooden  telegraph  poles  were  put 
up,  and  the  entire  line  given  a  general  overhauling.  The  chief  opera- 
tor at  Cape  Henry  reports  that  this  work  was  done  in  an  entirely  sat- 
isfactory manner,  and  that  the  line  i^  now  in  excellent  condition,  except 
that  (owing  to  the  damage  done  by  the  cyclones  of  August  and  Octo- 
ber last)  25  additional  poles  and  12  miles  of  new  wire  should  be  used 
to  strengthen  certain  weak  places.  The  south-shore  end  of  the  ^ew 
Inlet  (North  Carolina)  cable  was  lengthened  by  122  yards,  to  prevent  a 
threatened  washout.  The  cable  between  Cape  Henry  and  Capo  Charles 
was  broken  during  January,  Efforts  to  recover  and  splice  the  broken 
ends  having  proved  fruitless,  the  honorable  Secretary  authorized  the 
abandonment  and  subsequent  sale  of  this  cable,  which,  at  best,  had 
been  of  little  direct  value  to  the  public  service.  The  following  extract 
from  the  chief  oi)erator's  line  journal,  dated  Cape  Henry,  September 
14, 1893,  gives  an  example  of  some  of  the  services  rendered  by  the 
Hatteras  line: 

By  request  of  the  commandant  of  the  Norfolk  navy-yard,  the  United  States 
cruiser  Detroit  was  to-day  flagged  and  instructed  by  this  oftice  to  return  to  Hampton 
Roads.  The  vessel  was  bound  to  Rio  de  Janeiro,  Brazil,  but  orders  had  been  issued 
by  the  Navy  Department  deferring  the  crniser's  departure  until  after  her  final  trial 
trip.  When  the  telegraphic  order  reached  Hampton  Roads  and  Norfolk  the  vessel 
was  beyond  the  reach  of  communication  by  the  nsual  methods,  but  upon  Admiral 
Brown  requesting  the  assistance  of  the  Bureau  in  his  efforts  to  overhaul  the  steamer, 
prompt  action  was  taken  on  his  request,  with  the  result  that  the  Detroit  was  back 
m  Hampton  Roads  at  noon. 

The  line  from  Titusville  to  Jupiter  was  prostrated  and  badly  dam- 
aged by  the  cyclone  of  October  13.  As  the  northern  portion  of  this 
line  had  already  been  duplicated  by  a  railroad  telegraph  line  now  under 
construction  between  Titusville  and  Jupiter,  with  the  exi)ectation  that 
the  entire  distance  would  be  covered  by  the  road  by  February  next,  no 
expense  was  authorized  for  rebuilding  the  Government  line.  Under  an 
agreement  between  the  Chief  of  the  Bureau  and  the  railroad  company 
the  latter  has  rebuilt  the  southern  half  of  the  line,  with  the  privilege 
of  using  the  same  until  its  own  wire  reaches  Jupiter,  when  the  entire 
Government  line  can  be  put  up  for  sale  at  auction. 

Less  extensive  general  repairs  were  also  made  necessary  during  the 
year  on  the  Nantucket,  Wilmington,  and  Point  Reyes  sections.  At  this 
date  all  lines  are  reported  to  be  in  good  condition  for  the  winter. 

The  entire  mileage  of  telegraph  lines  and  submarine  cables  is  645,  of 
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wbicli  166  miles,  in  3  sections,  are  on  the  Pacific  coast  5  ^S  miles,  in 
5  sections,  on  the  Atlantic  coast,  and  1  section  of  31  miles  on  Lake 
Huron. 

With  reference  to  the  other  duties  of  the  telegraph  service,  it  may  be 
mentioned  that  in  making  contracts  for  the  present  fiscal  year  a  reduc- 
tion of  about  12J  per  cent  was  obtained  on  telegraph  rates  for  the 
Bureau. 

STATE  'WEATHER  SERVICES. 

The  year  1893  has  been  one  of  much  activity  in  State  weather  serv- 
ice work.  Before  the  close  of  1892,  as  stated  in  the  last  Annual  Report 
of  the  Secretary  of  Agriculture,  State  weather  service  organizations  had 
been  so  extended  as  to  cover  the  whole  of  the  United  States,  the  last 
service  organized  being  that  for  Idaho.  The  entire  field  being  thus 
covered,  the  work  of  the  year  1893  has  been  in  the  direction  of  further 
developing  and  improving  the  services  already  in  operation. 

That  the  popularity  and  usefulness  of  the  State  weather  service  is 
becoming  more  fully  recognized  as  the  work  of  these  organizations 
becomes  more  generally  known  is  attested  by  the  fact  that  during  the 
past  year  the  legislatures  of  New  York,  Pennsylvania,  and  North  Dakota 
have  made  liberal  provision  for  the  support  of  their  respective  services. 
As  New  York  and  Pennsylvania  had  in  former  j'^ears  made  provision  for 
their  services,  the  continued  aid  thus  given  is  evidence  of  proper  recog- 
nition and  appreciation  of  the  value  of  the  work  performed.  The  work 
accomplished  by  the  Maryland  State  service  during  the  year  was  so 
efiective  that  the  governor,  whose  approval  of  the  bill  for  the  support 
of  that  service  was  given  only  upon  condition  that  but  one-half  of  the 
sum  appropriated  should  be  expended,  withdrew  his  objections  and 
authorized  the  expenditure  of  the  full  amount  of  the  appropriation 
($2,000)  in  carrying  on  the  work  of  the  service.  It  is  believed  that  dur- 
ing the  ensuing  year  the  legislatures  of  other  States,  recognizing  the 
importance  of  the  State  weather  services,  will  provide  for  their  main- 
tenance. 

STATION   OFFICERS  AND   TRANSFERS. 

Owing  to  pressure  of  other  professional  duties.  Prof.  P.  H.  Mell,  who 
organized  the  Alabama  weather  service  in  1884,  with  headquarters  at 
Auburn,  found  it  impracticable  to  continue  longer  in  charge  of  that  serv- 
ice, and  on  July  1,  1893,  retired  from  the  directorship.  Under  Prof. 
Mell's  management  the  Alabama  weather  service,  which  was  among  the 
first  to  begin  active  cooperation  with  the  National  Bureau  in  the  distribu- 
tion of  weather  forecasts,  became  one  of  the  most  efficient  local  weather 
services  in  the  country.  Upon  the  resignation  of  Prof.  Mell  the  central 
station  of  the  Alabama  service  was  transferred  from  Auburn  to  Mont- 
gomery and  placed  under  the  charge  of  an  ofiicial  of  the  Weather 
Bureau.  Montgomery  being  centrally  located,  with  better  facilities  for 
communication  than  exist  at  Auburn,  the  future  prosi)ects  of  this  State 
service  are  most  encouraging.  The  central  station  of  the  Nebraska 
weather  service  has  also  been  transferred  from  Crete  to  Omaha.  This 
change  was  made  in  view  of  the  superior  facilities  for  the  printing  and 
distribution  by  mail  and  telegraph  of  the  information  collected  by  the 
State  and  National  services.  By  this  transfer  of  the  central  station  to 
Omaha  Prof.  Goodwin  D.  Sweezey  retired  from  the  directorship  and 
was  succeeded  b^  t>»p  official  in  charge  of  the  regular  Weather  Bureau 
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The  same  reasons  that  prompted  the  Chief  of  the  Weather  Bureau 
in  ordering  the  transfer  of  the  central  stations  of  the  Alabama  and 
Nebraska  services — viz,  to  secure  improved  facilities  for  the  collection 
of  meteorological  and  crop  data  and  for  the  distribution  of  the  weather 
forecasts  and  other  information — also  caused  the  transfer  of  the  cen- 
tral station  of  the  Mississippi  service  from  University  to  Vicksburg, 
and  that  of  the  Washington  weather  service  from  Olympia  to  Seattle. 
While  these  changes  in  the  locations  of  the  central  stations  of  the  Ala- 
bama, Mississippi,  Nebraska,  and  Washington  weather  services  will 
make  it  possible  to  accomplish  much  more  efficient  work  in  those  States, 
this  action  involved  the  loss  of  the  services  of  the  directors  of  the 
Alabama,  Mississippi,  and  Nebraska  weather  services,  respectively ;  but 
they  have  been  succeeded  by  men  of  experience  and  ability,  who  will 
earnestly  endeavor  to  further  improve  and  extend  the  work. 

At  the  close  of  the  year  the  transfer  of  the  central  station  of  the 
Virginia  service  from  Lynch^jurg  to  liichmond  is  under  advisement, 
and  it  is  probable  that  the  change  under  consideration  will  be  made 
before  the  opening  of  the  crop  season  of  1894.  Bj'^  the  proposed  trans- 
fer it  is  exx)ected  that  a  closer  cooperation  between  the  State  service 
and  the  State  board  of  agriculture  will  be  secured  to  the  mutual  advan- 
tage of  both  State  and  National  services. 

WEATHER   CROP   BULLETINS. 

The  weather  crop  service  continues  to  be  the  most  valuable  feature 
of  State  weather  service  work.  All  State  weather  services,  except 
that  of  Nevada  (in  which  State  the  principal  work  has  been  the  collec- 
tion and  publication  of  meteorological  data,  owing  to  the  limited  extent 
to  which  agiicultural  pursuits  are  carried  on),  have  issued  weather- 
crop  bulletins  during  the  season  of  planting,  cultivating,  and  harvest- 
iug  of  croi)s.  These  State  weather  crop  bulletins  are  based  upon 
impartial  and  reliable  reports  on  the  weather  and  crop  conditions  each 
week  during  the  season,  the  report  being  so  mailed  as  to  reach  the 
State  service  center  Monday  afternoon,  or  early  Tuesday  morning,  and 
as  a  rule  to  cover  as  nearly  as  possible  the  week  ending  Monday.  The 
correspondents  ace  so  distributed  that  their  rei>orts  furnish  the  official 
at  the  State  center  full  information  as  to  the  weather  and  crop  condi- 
tions of  the  State,  from  which  he  is  enabled  to  prepare  the  State  bul- 
letin containing  a  review  of  the  conditions  prevailing  during  the  pre- 
vious week.  During  the  season  of  1893  the  number  of  weather  crop 
correspondents  was  increased  by  more  than  100  per  cent  over  the 
number  of  the  previous  year,  there  being  at  the  midst  of  the  season 
more  than  9,000  croi)  correspondents  cooperating  with  the  several  serv- 
ices throughcmt  the  country. 

The  circulation  of  the  weekly  weather  crop  bulletins  of  State  services 
ha«  also  greatly  increased,  the  weekly  editions  of  as  many  as  ten  serv- 
ices ranging  from  1,000  to  11,000  copies;  the  others  for  the  most  part 
closely  approximating  the  first-named  figure.  While  this  distribution 
of  the  bulletins  insures  wide  publicity  of  the  information  they  contain, 
the  press  of  the  country  affords  by  far  the  most  effective  means  of  dis- 
tribution, as  the  bulletins  are  printed  in  a  large  proportion  of  the 
weekly  and  daily  papers  and  in  many  agricultural  journals  throughout 
the  country.  As  an  illustration  of  the  extent  to  which  the  State  bulle- 
tins are  circulated  through  the  public  press,  it  may  be  stated  that  the 
Missouri  and  Arkansas  bulletins  are  reprinted  in  nearly  200  patent- 
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sheet  weeklies  having  an  aggregate  circulation  of  more  than  150,000 
copies. 

As  the  National  Weather  Crop  Bulletin,  issued  at  Washington,  ia 
based  upon  the  information  received  by  telegraph  from  the  various 
State  centers,  and  as  there  has  been  such  a  general  and  decided  exten- 
sion of  this  work  in  all  States,  the  data  composing  tlie  National  Bulle- 
tin has  been  more  complete  than  in  any  previous  year.  The  demand 
for  this  publication  continues,  and  during  the  year  arrangements  were 
made  for  the  public  display  of  the  bulletin  in  more  than  130  cities  and 
towns  Of  more  than  5,000  inhabitants,  through  the  cooperation  of 
mayors,  jwstmasters,  and  other  officials.  From  the  temperature  and 
precipitation  charts  accompanying  the  National  Bulletin  may  be  readily 
seen  how  the  current  weekly  temi)erature  and  rainfall  compare  with 
the  normals  deduced  from  observations  covering  long  periods.  The 
reproduction  in  agricultural  journals  of  the  National  Weather  Crop 
Bulletin  and  special  charts  of  temperature  and  rainfall,  a  work  referred 
to  in  the  last  annual  rei)ort,  has  been  continued  this  season  with  the 
same  success  that  attended  simUar  work  last  year. 

The  former  excellent  chara<;ter  of  the  monthly  reports  of  State 
weather  services  has  been  fully  maintained  during  the  year,  and  the 
general  increase  in  tlie  number  of  voluntary  observers,  ui>on  whom 
these  reports  so  largely  depend,  has  afforded  more  than  the  usual 
amount  of  material  for  discussion  and  investigation.  The  detailed 
climatological  data  published  in  these  reports  render  them  of  much 
value.  During  the  past  summer  it  was  found  that  the  representatives 
of  foreign  meteorological  services  in  attendance  at  the  Columbian 
Exhibition,  in  calling  at  the  Weather  Bureau  in  Washington  manifested 
great  interest  in  the  State  weather  service  system,  and  were  anxious 
to  secure  si)ecimen  copies  of  the  publications  issued. 

WEEKLY  SNOW  CHART. 

During  the  latter  part  of  January,  1893,  the  publication  of  a  chart 

of  the  size  of  the  daily  weather  map,  showing  the  depth  of  snow  on 

the  ground  at  8  p.  m.  of  Monday  of  each  week,  was  commenced  at  this 

office,  based  upon  telegraphic  reimrts  made  at  the  hour  named,  by  the 

observers  of  the  Bureau.    The  first  issue  of  this  snow  chart  was  that  for 

the  week  ending  January  23, 1803,  and  it  was  regularly  published  each 

week  thereafter  until  the  close  of  the  winter.    The  favor  with  which 

this  chart  was  received  has  induced  the  Chief  of  the  Bureau  to  make  it 

a  peimanent  publication  during  the  winter  season.    Its  publication  for 

ihe  winter  of  1803-'04  was  resumed  December  5,  and  in  addition  to 

-llustratiug  in  graphic  manner  the  dei>th  of  snow  on  the  ground,  the 

ietailed  reports  of  which  are  given  in  tabular  form,  provision  was  also 

nade  for  publishing,  in  connection  with  this  chart,  information  as  to 

he  thickr.ess  of  ice  in  the  various  rivers  and  harbors  at  Weather 

^^"»reau  stations.    The  snow  charts  issued  during  the  winter  of  1892-'93 

^cre  reproduced  by  chalk-plate  process  in  the  columns  of  a  number  of 

ne  larger  newspapers  in  different  sections  of  the  country^    When  the 

jrotection  afforded  winter  wheat  by  a  covering  of  snow  is  considered, 

t  will  readily  be  seen  why  such  interest  would  be  taken  in  a  publica- 

,iOn  that  shows  at  a  glance  the  extent  and  depth  of  snow  during  the 

winter.    This  snow  chart  is  also  of  great  imjwrtance  to  the  lumber 

iiterests  of  the  Nor*-^'^ astern  St-^^tes.    Mr.  James  F.  Buckner,  secretary 

-■f  flf^f      iO'iic-rSl^^  /"I    ,        -tnivrH  c     fVo^o^  in  a   '»OTnnr>"nnir»q,t.iOn  addxeSSCd 
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to^  the  observer  at  Loaisville^  imder  date  of  Jaauiu?y  2S^  ISQSj  referring' 
to  this  chart,  stsites  as  &>li0^va; 

Referring  to  your  note  of  the  26th  instant,  inclosing  copy  of  chart  allowing  suow- 
&M  n^  tty  H  A^eleek  p.  m.  Monday,  th«  23d  instant,.  I  have  to>  say  t&at  I  hsAv%  exam- 
ined the  chart  earefully  and  ha^Ye  called  to  it  the  attention  o£  a  considerable  numbei: 
oftho  members  of  the  board  of  trade,  who  are  interested  in  such  matters,  and  our 
unanimous  opinion  is  thart  it  is  a  most  valnaBle  publication,  in  fact  one  oftho  very 
%«slr  issued  bV  your  Bnreoa,  and  we  sincerely  hope  that  the  Department  will  eoistinna 
to^  send  it.  Tkft  chart  is-  oi  especial  interest  to  quite  a  laxge  nanibev  of  the  membess 
of  this  beard  of  trade  who  are  engaged  in  millm^  and  dealing  in  grain  (wheat)  gen- 
erally. 

The  Chief  of  the  Bttreau  is  also  m  receipt  of  numerous  other  comiuuni 
cations  eomiueudiag  the  snow  chart. 

SPE€IAI*  THUXDERSTOR3I  OBSERVAOEIO::^. 

The  collectioii  of  special  thnnderstoTBft  obaervatioiiSy  after  the  plan 
foflowed  during  the  summer  of  1892yWas  eon tiaued  this  year^ the  regioa 
oi  observations  being  extended  to  inelode  the  territory  east  of  tlie 
100th  meridian^  north  of  the  3oth  paralleL  A  large  number  of  observa- 
tions were  collected  daxing  the  loonths  of  June^  «f  uly,  and  August^  an 
investigation  of  which  is  now  being  conducted. 

VOLUNTARY   OBSERVERS. 

The  total  Romber  of  voluntary  stations  establi^lied  during  the  year 
ending  June  30^^  1803^  was  540^  Of  these  over  300  were  fuUy  or  par- 
tially equipped  with  instramenta  of  the  Bureau.  About  50  per  cent  of 
the  remainder^  or  about  lOO  stations,  were  famished  with  instruments 
by  the  several  State  weather  services^  while^  the  personal  ]>roperty  of 
the  observers  formed  the  eq;uipment  of  the  rest.  The  tot<al  number  oi 
voluntary  observers  is  about  2^d09^  ineludin^  Army  post  surgecHis  anti 
agents  o£  the  Centrai  and  Soutl^m.  Paci&e  EaiiroiuL  sy^.emBw 

THE   COTTON  RE^IOUT   SERVICE. 

The  cotton  region  service,  which  was  placed  under  this  divisioni  ra 
July,  has  been  contiuued  as  in  former  years,  the  observers  taking  one 
observation  daily  of  rainfall  and  extremes  of  temperature^  and  tele- 
graphing the  same  to  the  several  centers*  The  present  organization  of 
the  cotton  region  service  m  very  complete  in  most  of  the  cotton-produc- 
ing States^  but  a  larger  number  of  stations  in  Texas  would  materially 
improve  the  service  in  that  State* 

GONATENTIOJr  OF   WEATHER   SERVICE  OFFIGIALSv 

The  important  work  now  being  conducted  by  State  weather  services 
throughout  the  country  makes  it  very  desirable  that  the  officials  of 
these  services  should  meet  in  convention  for  the  purpose  of  exchange 
of  views  and  discussion  of  various  matters  of  importance  in  connection 
with  their  work.  Such  a  convention  was  held  in  Eochester,  N.  Y.,  in 
1892,  when  a  permanent  organization,  known  as  the  ''American  Asso- 
ciation of  State  Weather  Services,''  was  formed.  The  second  conven- 
tion of  this  association  was  held  in  Chicago,  August  21-25, 1893,  an 
abstract  of  the  proceedings  of  which  was  published  in  the  Monthly 
Weather  Keview  of  August,  1893. 
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THE   DISTRIBUTION   OP    FORECASTS,   AND    FROST,    COLD-WAVE, 

INLAND  STORM,  AND  RAIN  WARNINGS. 

In  the  distribution  of  weather  forecasts  and  special  warnings  every 
available  means  of  transmission  is  being  utilized;  and  while  the  num- 
ber of  stations  receiving  such  weather  information  by  telegraph  or  tele- 
phone at  Government  expense  has  been  materially  decreased  during 
the  year,  the  number  of  places  to  which  forecasts,  ete.,  are  furnished 
at  little  or  no  cost  to  the  Bureau  has  been  largely  augmented.  The 
number  of  stations  now  receiving  the  full  forecasts  by  telegraph  or  tele- 
phone at  Government  expense  is  1,613 — a  reduction  of  275  during  the 
past  year;  and  the  number  of  places  receiving  the  same  information 
through  gratuitous  distribution  is  over  7,000— an  increase  of  over  3,000 
during  the  same  period.  Plans  have  been  perfected  for  an  extended 
distribution  of  the  forecasts  by  mail,  and  the  total  number  of  places 
receiving  such  information  will  be  largely  increased  in  the  near  future, 
as  it  is  expected  that,  through  the  voluntary  cooperation  of  the  inter- 
ested persons,  this  Bureau  will,  during  the  coming  year,  be  enabled  to 
have  its  forecasts  i)OSted  in  many  thousands  of  post-offices  within  agri- 
cultural sections  which  have  not  heretofore  received  the  benefit  of  such 
information. 

COOPERATION   OF  RAILROAD   COMPANIES. 

A  large  number  of  railroad  companies  are  cooperating  with  this 
Bureau  in  the  work  of  distributing  the  forecasts  by  telegraphing  the 
same  over  their  lines  (in  some  cases  twice  daily),  and  as  a  rule  require 
prompt  and  proper  attention  on  the  part  of  their  employees  concerning 
the  receipt  and  postingof  the  weather  telegrams.  Other  railroad  com- 
panies are  performing  tliis  service  gratuitously  through  the  medium  of 
train  baggage  masters,  who  distribute  the  bulletins  to  station  agents, 
and  they  in  turn  post  the  information  for  the  benefit  of  the  public. 
Weather  symbols  are  displayed  on  the  baggage  cars  of  the  following 
railroads:  Chicago  and  Grand  Trunk;  Chicago  and  West  Michigan ; 
Grand  Rapids  and  Indiana;  Pontiac,  Oxford  and  Port  Austin;  Chicago 
and  Rock  Island. 

Ovier  400  full  sets  and  nearly  100  partial  sets  of  weather  signal  flags 
were  furnished  to  displaynien  by  this  Bureau  during  the  past  year. 

The  whistle  signals  are  used  to  a  considerable  extent  in  some  States. 
In  the  State  of  Ohio  alone  the  use  of  the  stationary  engine  as  a  means 
of  disseminating  weather  forecasts  has  constantly  increased  in  favor, 
and  over  50  towns  in  that  State  are  now  sounding  the  weather  fore- 
casts daily.  These  points  alone  represent  over  200,000  farmers  within 
the  limits  of  hearing  of  the  signals.  The  usefulness  of  this  method  of 
service  is  beyond  expectation,  as  is  also  its  appreciation. 
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FORECASTS   AND   WARNINGS  DISTRIBUTED. 

The  following  tabulated  statement  shows  the  number  of  places  sup- 
plied with  forecasts  and  special  warnings  by  paid  service  and  without 
expense,  and  is  arranged  with  a  view  to  comparison  of  the  work  of  dis- 
tribution in  each  State  and  Territory : 

Distribution  of  forecasts,  coJd-wave,  and  frost  warnings. 


States  and  Territories. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Masnactiusetts 

Michigan 

Minnesota 

Mississi^ipi 

Missouri 

Montana 

l^ebraska 

Kevada 

New  Hampshire 

Uew  Jersey 

K e w  Mexico 

New  York 

North  Carolina 

Korth  Dakota 

Ohio 

Oklahoma  Territory. 

Oregon 

Pennsylvania 

Rhode'  Island 

Sonth  Carolina 

South  Dakota 

Tennessee 

Texas  

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

"Wisconsin 

Wyoming 


By  telegraph    mr    telephone,   at 
Government  expense. 


Forecasts 

and 
warnings. 


Cold  wave 

warnings 

only. 


Frost 

warnings 

only. 


Without  expense  to  the  United  States, 

by- 


Mail. 


TeloCTaph 
or  tele- 
phone. 


Total 


Grand  total,  9,323. 


19 

1 
24 
55 
15 
12 

5 

1 
18 
44 

1 
80 
76 

5 
72 
40 
39 
25 
29 
18 
15 
U 
51 
35 
53 

5 
46 

2 
20 
28 


97 

55 

16 

104 

3 
27 
65 

3 

50 
44 
20 
40 


12 
25 
19 
18 
108 


1.613 


5 

4 


11 

4 


11 
3 
6 
4 

2 
1 
5 
7 
2 
5 
6 


5 


27 
2 
3 
4 
1 


3 

4 
7 

4 


18 
39 


43 

27 

1 

3 

16 


12 

10 

1 


22 


15 
24 
14 
94 


15 
1 
7 
9 
1 
3 


3 

i' 

9 


174 


14 
24 
14 


218 


16 
2 


180 
66 


151 
111 


100 

100 

1 

32 

83 

4 

13 
7 

18 

47 

233 


140 


113 
55 


267 
246 


437 
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The  work  inaugurated  a  few  years  since  of  improving  very  much  the 
instrumental  equipment  of  stations  by  providing  them  with  instruments 
Airnishing  continuous  and  automatic  records,  and  the  development  and 
improvement  of  the  instruments  themselves,  have  been  prosecuted 
throughout  the  year  with  very  gratifying  results. 
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There  are  now  in  use  at  the  stations  the  following  specialinstruments : 
69  registers,  recording  wind  direction,  velocity,  and,  in  some  cases,  rain- 
jE^  and  sunshine;  OOregisters^^recordihg  wind  velocity;  70  barographa, 
88  thermographs,  recording  pressure  and  temperature,  respectively;  19 
photographic  sunsliine  recorders,  to  which  have  been  recently  addeil  24 
electrical  recorders  of  sunshine,  and  10  recording  rain  and  snow  gauges. 

Among  the  instruments  specified  above  special  improvements  in 
respect  to  various  details  of  construction  have  been  madie  in  the  devices 
for  securing  registration  of  wind  direction  and  velocity.  The  instru- 
ments for  recording  rain  and  snow-fell  and  for  securing  an  electrical 
registration  of  sunshine  were  devised  during  1892,  and  greatly  devel^ 
oped  and  rendered  practically  applicable  to  station  work  during  the 
current  year. 

The  correspondence  growing  out  of  the  supervision  of  the  instru- 
mental equipment  of  stations  and  the  routine  duty  of  inspectioa  of 
records  ftom  recording  instruments  has  been  promptly  disposed  of 
witliout  increase  in  the  number  of  employees,  notwithstanding  the  very 
great  increase  in  the  volume  of  the  work  incident  to  the  enlarged  and 
elaborated  equipment  of  stations. 

The  introduction  of  continuously  recording  instruments  at  our  stsk- 
tions  marks  an  important  step  in  advance,  not  only  in  accumulating 
data  of  great  climatic  value,  but  in  supi)lying  the  needs  of  great  busi- 
ness and  commercial  interests  by  having  complete  automatic  records  of 
storms  and  general  meteorological  conditions  at  all  hours,  day  and 
night.  Without  such  instruments,  and  with  eye  observation^  in  the 
morning  and  ev^ening  only,  it  was  never  possible  to  give  accurate  reports 
of  special  meteorological  conditions  of  great  importance  to  engineers^ 
builders,  shii)pers,  etc.,  or  to  courts  of  justice. 

By  means  of  the  improved  devices  we  are  using  with  great  success 
at  many  stations  we  are  able  to  obtain  continuous  records  hour  after 
hour,  showing  at  eack  moment  of  time  the  direction  of  the  wind^  ita^ 
velocity,  the  duration,  moment  by  moment,  of  sunshine  or  cloudiness^, 
the  temperature  of  tlie  air,  the  pressure  of  the  air,  the  time  of  begin- 
ning and  ending  of  rainfall  or  snowfall  j  and  not  only  the  total  quantity 
of  precipitation,  but  also  whether  the  fall  was  rapid  and  in  torrents  or 
gentle  and  prolonged.  Applications  indorsed  by  boards  of  trade,  engii- 
neers,  and  others  arc  repeatedly  received  from  many  of  the  stations  not 
yet  e(iuipped  with  these  recording  instruments,  urging  that  this  improve- 
ment of  the  service  furnishing  such  valuable  and  important  data  be 
extended  in  their  direction  and  developed  to  its  greatest  utility. 

ROCPAIR    OF   I)A]MAGBD   INSTRU3EBiVrTS. 

Tlic  great  and  incrci-sing  volume  of  work  devolving  upon  the  instm- 
nent  room  taxes  to  theutmosfc  the  present  force  available  for  its-prompt 
)erf()rmance.  This  is  i)articularly  the  case  in  respect  to  the  work  of 
repairing  damaged  and  unserviceable  instruments.  The  nature  of  the 
vork  is  such  that  it  is  impossible  to  accomplish  it  successfully  outside 
:lie  office,  from  the  fact  that  the  work  is  of  the  greatest  diversity,  roquir- 
ni    special  i)rovision  for  each  particular  case,  and  the  best  rei>ults  can 

^^  ^"^ained  only  under  the  immediate  supervision  of  the  ofiicial  in 
.x.u.  ^o  of  instruments.    We  now  have  on  hand  many  old  instruments, 

juore  or  less  dajwa^edby  use,  that  can  be  made  serviceable  by  various 
»ep«irH  and  modifications,  and  this  work  is  being  done  in  the  machine 
*hoi,       >nl.^  Wo  workmen,  however,  are  available,  and  tlie  progress  of 

lepaii  ^1/^"- inii  t^dio"^       ^^^diti^p**!  assis^^nce  is  very  greatly 
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During  the  year  ending  June  30, 1893,  there  were  added  to  the  library 
1,170  books  and  653  pamphlets,  or  a  total  of  accessions  of  1,823  num- 
bers, the  largest  number  of  meteorological  books  and  i)amphlots  added 
in  any  one  year  since  the  organization  of  the  Weather  Bui^eau  in  1870. 

The  books  in  the  library  now  number  1 1,301  and  the  pamphlets  4,640. 
Only  such  books  and  pamphlets  are  added  as  bear  upon  the  legitimate 
work  of  the  Bureau.  More  than  one-half  of  these  are  acquired  by  a 
system  of  exchange  with  home  and  foreign  weather  services,  or  by  gift. 

A  valuable  collection  of  patent  specifications  and  drawings  relating 
to  meteorological  instruments  was  obtained  for  the  library  from  the 
Commissioner  of  Patents.  This  collection  comprises  over  40!o  numbers, 
and  includes  practically  all  patents  of  this  class  issued  in  the  United 
States  up  to  1893. 

As  opportunity  offered  during  the  year  titles  were  added  to  the  gen- 
eral bibliography  of  meteorology,  mostly  from  books  and  x)eriodicals  in 
the  library  of  the  Weather  Bureau.  The  collection  now  comi>rise3 
over  65,000  titles.  The  usefulness  of  this  catalogue  would  be  greatly 
increased  by  the  publication  of,  at  least,  the  portions  relating  to  those 
branches  of  meteorology  to  which  the  Bureau  is  at  present  devoting 
special  attention,  i.  e.,  weather  forecasting  and  climatology. 

RECORDS. 

In  any  comprehensive  system  of  meteorological  observations  a  number 
of  checks  upon  the  accuracy  of  the  work  of  each  individual  observer  is 
necessary.  The  scheme  of  checking  the  accuracy  of  the  observations 
made  by  Weather  Bureau  observers  begins  with  the  reports  received 
twice  daily  by  the  translator.  The  entire  mass  of  data  charted  on  tlie 
daily  weather  map  13  subjected  to  his  scrutiny,  and  steps  are  immediately 
taken  to  correct  improbable  entries  and  apparent  inaccuracies.  Later, 
when  the  manuscript  observations  are  received,  they  are  subjected  to  a 
further  examination  with  a  view  of  correcting  the  errors  that  naturally 
occur  in  reductions  and  comi>ilations.  It  is  especially  gratifying. to 
report  that  with  but  few  exceptions  the  work  in  this  respect  is  highly 
creditable. 

Several  hundretl  transcripts  of  records  of  meteorological  observations 
have  been  made  during  the  year  for  use  as  evidence  in  courts  of  law, 
and  the  records  of  outlying  stations  have  been  taken  into  court  in  a 
large  number  of  additional  cases.  Many  of  these  transcripts  have 
been  used  in  actions  involving  large  sums  of  money,  and  it  frequently 
happens  that  the  turning  point  of  the  case  hinges  upon  the  state  of  the 
weather.  Especially  is  this  so  in  the  case  of  transportation  companies 
carrying  i)erishable  goods. 

The  twenty- third  year  of  continuous  meteorological  observations 
under  the  auspices  of  the  General  Government  was  completed  on  No- 
vember 1, 1893.  In  the  beginning  there  was  naturally  more  or  less 
uncertainty  as  to  the  amount  and  character  of  meteorologic  and  climatic 
data  that  should  be  placed  on  record.  Succeeding  years,  however, 
developed  a  tendency  towards  expansion,  both  as  to  the  phenomena 
investigated  and  the  details  of  observation.  The  maximum  x>eriod  of 
observations  and  record  was  reached  in  1884,  when  direct  observations 
of  the  weather  alone  were  made  and  recorded  8  times  each  day.  That 
number  gradually  decreased  until  at  present  the  needs  of  the  service 
are  fUUy  met  with  regular  observations  twice  daily,  supplemented  by 
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such  special  observations  as  may  be  deemed  necessary  by  the  forecast 
official  at  the  central  office.  The  volume  of  records  of  direct  observa- 
tions is  not  so  great,  therefore,  as  at  a  previous  period  in  the  history  of 
the  metereorological  service 5  but  what  is  lacking  in  direct  observation 
is  fully  compensated  for  in  the  number  and  character  of  automatic 
records  now  maintained.  The  latter  serve  a  double  purpose.  They 
enable  observers  at  outlying  stations  to  keep  themselves  constantly 
informed  of  the  atmospheric  changes  that  are  taking  place  hourly,  and 
also  to  supply  a  growing  demand  for  climatic  data  as  aft'ecting  the 
varied  interests  of  commerce  and  agriculture. 

Continuous  records  of  wind  velocity  have  been  maintained  from  1871- 
1872  to  date,  and  of  late  years  an  automatic  record  of  the  direction — a 
most  important  feature — has  been  added.  A  continuous  record  of  veloc- 
ity and  direction  is  made  at  69  stations  and  of  velocity  only  at  90  sta- 
tions. 

The  continuous  climatic  records,  next  in  order  as  to  number  main- 
tained, are  those  of  temperature,  88  of  which  are  now  being  made. 

Thermographs  were  supplied  to  38  stations  in  1888,  and  additional 
instruments  have  been  put  into  use  from  time  to  time  until  the  present 
number  has  been  reached. 

Continuous  records  of  rainfall  were  begun  at  10  stations  in  1889  and 
are  now  being  made  at  45  stations.  Continuous  records  of  pressure 
were  begun  at  5  stations  in  1888;  the  number  now  being  maintained  is 
70.  Continuous  records  of  sunshine  began  in  1891  at  20  stations;  the 
number  of  such  records  now  being  maintained  is  43. 

The  numerical  results  derived  from  the  foregoing-named  records  as 
well  as  the  results  of  direct  observations  are  closely  scrutinized  in  the 
records  division  and  tabulated  for  publication  in  the  Monthly  Weather 
Ileview  and  other  climatic  reports. 

PUBLICATIONS. 

The  character  of  the  work  of  this  division  does  not  materially  change 
from  year  to  year,  excex>^  in  volume.  During^  the  present  year  the 
increase  has  been  very  marked,  and  the  result  has  been  that  it  has 
required  careful  attention  and  a  large  amount  of  labor  in  handling  the 
enormous  quantity  of  maps,  bulletins,  reviews,  forms,  and  other  publi- 
cations issued  from  time  to  time  for  distribution  to  the  general  public, 
and  to  do  the  work  in  a  business-like  manner. 

In  the  composing  room  are  set  up  and  printed  the  bulletins,  monthly 
weather  reviews,  instructions,  circulars,  wrappers,  letters  and  letter- 
heads, envelopes,  many  of  the  forms,  and  the  miscellaneous  matter  of 
the  Bureau.  The  volume  of  the  work  may  be  judged  by  the  fact  that 
2,548,157  copies  were  made  in  the  press-room.  The  number  of  litho- 
graphic impressions  taken  was  1,287,505,  and  during  the  year  the  num- 
ber of  forms  issued  to  stations  and  the  central  office  was  4,978,000,  of 
which  830,550  were  printed  by  the  Bureau,  the  remainder  by  the^Gov- 
ernment  Printing  Office. 

The  Monthly  Weather  Review  has  varied  in  size  from  28  to  46  pages, 
and  in  editions  from  3,455  copies  to  4,188. 

In  July,  1893,  an  edition  of  5,000  copies  of  the  Current  Chart  of  the 
Great  Lakes,  in  four  colors,  was  issued.  This  work  was  performed  in 
the  lithograph  room  and  was  considered  to  be  a  first-class  job  in  every 
respect,  and  was  done  at  a  small  expense  to  this  Bureau.  This  has 
only  recently  been  rendered  possible  by  our  outfit.  Lake  Storm  Bulle- 
tins Nos.  1,  2,  3,  and  4  have  also  been  printed,  showing  the  storms 
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of  October  4  and  October  5  to  14, 1893;  also  the  storm  of  November  16 
and  17,  and  the  storms  of  November  20  to  23, 1893.  The  edition  of 
these  bolletins  was  600  copies  at  first,  but  there  being  such  a  demaud 
for  them  the  edition  had  to  be  increased  to  1,000  copies.  They  will  be 
printed  and  distributed  in  the  future  whenever  a  noteworthy  storm 
passes  over  the  Lake  region. 

Five  Weather  Bureau  bulletins  *  were  printed  during  the  year,  as 
follows : 

Copie«- 

BnUetiu  A.  Summary  of  IntematioDal  Meteorological  Observations,  byMaj. 
H.  H.  C.  Duuwoody.     10  pa^es  of  text  and  61  charts 500 

Bulletin  No.  7.  Report  of  tne  First  Annual  Meeting  of  the  American  Associa- 
tion of  State  Weather  Services.    49  pages G,  500 

Bulletin  No.' 8.  Report  on  the  Climatology  of  the  Cotton  Plant,  by  P.  H.  Mell, 

Ph.  D.    68  pages  with  charts 7, 500 

Bulletin  No.  9.  Report  on  the  Forecasting  of  Thunderstorms  during  the  Sum- 
mer of  1892,  by  N.  B.  Conger.    54  pages  with  charts 7,  500 

Bulletin  No.  10.  Report  on  the  Climate  of  Chicago,  by  Prof.  Henry  A.  Hazen. 
137  pages  with  charts 5,  000 

VTEATHER  CONDITIONS  OP  THE  CROP  OP  1893. 

(Prepared  by  H.  H.  C.  Dun  woody,  Migor,  Signal  Corps,  U.  S.  Army,  assigned  as  AsHistuut  Chief 

of  "Weatiier  Barean.) 

The  tabular  statements  (Tables  YI  and  VII)  show  the  temperature  and 
rainfall  from  January  1, 1893,  to  April  3,  compared  with  the  normal  for 
many  years,  and  similar  comparisons  are  made  for  these  elements  for 
each  week  ending  with  Monday  from  April  3  to  October  2,  1893. 

Plate  I  shows  the  seasonal  conditions  of  rainfall  from  March  1  to 
October  2  throughout  the  United  States.  The  shaded  portion  of  this 
chart  covers  areas  where  the  precipitation  was  in  excess,  and  the 
unshaded  portion  shows  the  region  of  country  that  received  less  than  the 
usual  rainfall  for  the  same  period.  The  lines  sbow  the  amount  of  excess 
or  deficiency  in  inches,  as  indicated  by  the  figures.  It  will  be  seen  from 
this  chart  that  the  season  of  1893  was  dry  over  the  greater  portion  of 
the  agricultural  districts,  the  only  regions  in  the  United  States  east  of 
the  liocky  Mountains  showing  an  excess  being  a  portion  of  the  cotton 
region  east  of  the  Mississippi,  southern  Virginia,  and  portionsof  Arkan- 
sas, Missouri,  New  York,  and  Wisconsin.  There  was  a  deficiency  in 
the  rainfall  in  the  States  of  the  Ohio  Valley  ranging  from  4  to  7  inches, 
and  this  deficiency  occurred  at  such  times  as  to  have  the  most  injuri- 
ous effect  upon  growing  crops,  especially  corn.  The  excess  of  rainfall 
in  Missouri  occurred  early  in  the  season,  while  August  and  September 
were  unusually  dry,  the  absence  of  rain  reducing  somewhat  the  yield 
of  crojjs.  The  reverse  conditions  will  be  found  in  Iowa,  the  State  imme- 
diately north,  where  the  seasonal  rainfall  was  deficient,  but  where 
timely  rains  occurred  when  the  growing  crops  were  most  in  need  of 
moisture.  The  distribution  of  rainfall  throughout  the  season  from  week 
to  week  maybe  found  for  any  section  by  reference  to  the  accompanying 
table. 

The  drought  conditions  which  existed  in  Texas  are  indicated  on  Plate 
I  by  lines  showing  deficiency  in  seasonal  rainfall  ranging  from  6  to  15 
inches.  The  abundant  rains  which  occurred  over  the  southern  plateau 
region  were  attended  by  a  most  favorable  season  in  Arizona,  and  a 
report  furnished  by  the  director  of  the  Arizona  weather  service  states 
that  the  cattle  ranges  in  that  section  are  in  the  best  i)ossible  condition 
and  that  the  hay  crop  is  sufficient  for  two  years'  demand.    The  Pacific 
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coast  was  favored  with  but  slight  departures  from  the  normal  con- 
ditions, but  in  the  States  on  the  North  Pacific  considerable  grain  was 
lost  by  the  late  rains  occurring  when  grain  was  exposed  in  the  fields. 
The  spring  wheat  region  of  Minnesota  and  the  Dakotas  received  less 
than  the  usual  amount  of  rain,  although  the  departures  were  not  marked 
except  in  southern  Minnesota,  where  the  deficiency  ranged  from  5  to  7 
inches.  In  the  wheat  region  of  the  Dakotas  the  actual  rainfall  for  the 
season  ranged  from  13^  to  18  inches.  All  stations  in  the  Missouri  Val- 
ley from  Yankton,  S.  Bak.,  to  Helena,  Mont.,  received  more  than  10 
inches  of  rain. 

The  drought  in  western  Kansas  and  eastern  Colorado,  where  the 
seasonal  rainfall  ranged  from  6  to  9  inches,  or  a  little  more  than  one- 
half  the  usual  amount,  resulted  in  almost  a  complete  loss  of  crops  in 
that  section. 

Although  the  chart  showing  seasonal  departures  from  the  normal 
rainfall  indicates  an  excess  in  Few  England  and  New  York,  this  excess 
was  due  to  the  heavy  rains  that  occurred  in  early  May  and  late  in 
August,  and  the  latter  rains  were  preceded  by  drought  conditions  dur- 
ing the  growing  season  which  resulted  in  some  injury  to  crops. 

Plate  II  exhibits  the  thermal  conditions  for  the  growing  season  of 
1893,  the  shaded  portion  of  the  chart  defining  the  regions  over  which 
an  excess  of  seasonal  temperature  prevailed.  The  season  was  slightly 
warmer  than  usual  over  the  greater  portion  of  the  cotton  region, 
although  the  variation  from  the  normal  was  very  slight,  except  in  Texas, 
where  it  amounted  to  from  1  to  2  degrees  per  day  in  the  interior.  In 
the  States  of  the  Ohio  Valley  and  Lake  region  the  average  tempera- 
ture was  slightly  in  excess,  but  in  all  other  districts  the  season  was 
cooler  than  usual.  Along  the  Atlantic  coast  the  departures  from  the 
normal  were  very  slight,  but  to  the  westward,  over  the  Rocky  Mountain 
districts  and  on  the  Pacific  coast,  the  deficiency  apparently  increased 
with  the  longitude  to  the  westward,  and  over  the  Pacific  coast  States 
it  ranged  from  2  to  4  degrees  per  day  below  the  normal.  The  cool 
weather  on  the  Pacific  coast  was  not,  however,  unfavorable  to  the  stajde 
crops,  and  while  some  fruits  were  injured  others  were  favored  by  the 
abnormally  cool  season. 

Plates  III  and  iv  show  the^conditions  of  temperature  and  rainfall  by 
weeks  at  selected  stations  so  distributed  as  to  give  the  approximate 
conditions  which  prevailed  in  the  principal  agricultural  districts  to  the 
east  of  the  Rocky  Mountains.  The  data  from  which  the  diagrams  were 
constructed  may  be  found  in  the  accompanying  tables,  containing  data 
from  the  regular  meteorological  stations  of  the  Weather  Bureau,  from 
which  similar  diagrams  nmy  be  constructed  which  will  show  graphically 
the  rainfall  and  temperature  conditions  which  existed  during  the  grow- 
ing season  over  the  entire  country. 

As  in  the  previous  year,  the  diagram  illustrating  the  temperature 

and  rainfall  conditions  at  Springfield,  111.,  is  taken  as  an  example. 

The  heavy  horizontal  line  marked  0  indicates  the  normal  and  the  fig- 

uies  to  the  left  indicate  inches  when  referring  to  rainfall  and  degrees 

^'ahrenheit  when  referring  to  temperature.    The  solid  line  indicates 

he  weekly  departure  from  the  normal  temperature,  while  the  dotted 

ine  shows  the  weekly  departure  from  the  normal  rainfall.     From  this 

iiagram  it  will  be  seen  that  in  the  vicinity  of  Springfield,  111.,  the  early 

T)ortion  of  spring  was  wet  and  cold,  and  also  that  heavy  rains  occurred 

ji  the  last  week  of  May,  attended  by  about  normal  temperature,  after 

vhich  time  it  was  relatively  dry,  there  being  but  one  week  from  June 

1  to  the  close  of  September  when  the  normal  rainfall  was  exceeded. 
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This  abaenceof  rain  resulted  in  a  considerable  reduction  in  the  j-ieldof 
the  staple  crcj>s  In  that  aection,  while  it  la  probable  that  the  heavy 
raina  of  early  spring  caased  a  reduction  in  the  acreage. 

It  will  be  of  interest  to  compare  this  diagram  with  that  of  Spring- 
field for  the  previous  years  1891  and  1892,  tracingtherainfall  and  tem- 
perature conditions  which  attended  the  unusual  com  crop  of  1891  with 
those  attendingthe  redaced  yields  of  1892  and  ISUS  for  that  particular 
section.  The  drought  conditions  of  1893  in  that  section  are  clearly 
indicated  by  the  diagram  for  that  year,  and  the  tabular  statement  shows 
that  the  drought  region  extended  over  the  greater  portion  of  the  corn 
belt  and  thence  eastward  to  the  Atlantic  States.  The  data  contained 
in  the  table  referred  to  show  the  departures  from  the  normal  of  both 
temperature  and  rainfall  for  each  week  of  the  growing  season,  and 
will  furnish  a  ready  means  of  comp'aring  the  meteorological  conditions 
attending  the  development  of  the  several  crops  with  the  actual  yields 
as  published  elsewhere  in  this  report.  With  additional  years  of  record 
these  statements  can  not  fail  to  give  the  probable  effect  of  the  weather 
conditions  npou  the  staple  crops  considerably  in  advance  of  the  time 
of  ripening  and  securing  the  crop. 

The  following  tables  show  the  departures  from  normal  temperature 
and  rainfall  fi*om  January  1  to  and  including  April  3,  1893,  and  for 
each  subsequent  week  ending  with  Monday  to  October  2,  1893: 

Tablk  VI.— Temperature  departumfor  the  leaum  of  ISSSfnm  the  normal  of  many  yean. 


Sta  England. 

B«(porl.MB 

PoiUud.  Ml 

DoXan.  Mbh 

UidOlt  Atlanlie  Stal 

Alb»nj,N.T 

ir«r  Yorli,  K.  r 

PhilB.lelphia,  Pb 

WuhiDsioD.D.C 

lyncliburg.  V» 

Morfulk.ft 

South  AOoMia  StaU 

Charlulle.N.O 

WllnilnaliHi,  N.  C 

Cburli-iiSm.  a.  C 

AugunU-G* 

BavBonft]].  Ga 

d  KksDD  villa,  FlB 

a-jifHUtta. 

Habile.  AUlI'I^I.'.".'." 

Tlok%urK^kiu..'.'J.".' 

Hew  Orlauu,  L* 

BhreVfpoit.  IM. 

Uttle  Rutk.Aik'"'".'' 

P»l«tina,TB. 

0»Jtmioii,  Tm 

Ban  Antonio,  In,,., „ 
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Tabi^  VI. — Taaperaturt  dtpariurei /or  Ihe  itmon  of  189S,  ttc. — CoDtiDned. 


OMo  TaOij/  and  Tmnani 

Moioph»,Tenn , 

SBBlivJlle, 'IViin 

Obalbwaun,  Tann 

XaDl*TiUe.Ey  ..^. 

IndlBBaiiolla.  Ind  ■  ■ .   

OlsciiiD>ll.ObJa 

Colninbiu.  Ohio 

fltMliarg,  Fa 

Late  rf^n- 

OiweED.N.Y- 

BorrBio,  K.  V 

ClBvelanrl.Ohlo 

Alptnu.  SI  Ml '.'.'.'. '.'.'." '.'".'. 

Qtnuililav.'U.Micta 

JillwaukfB.  Wis 

CUraeo.  Ill 

DulutL.Mlua 

T7a>er  iliutitippi  TalUy. 

StPaui.Minn 

Tj  <Troiiw.  Wta 

SavRiiport,  Juwn 

De»  Molnea,  Iowa 

Sprinsflold,  lU 

dllK>,lU 

StLonKMi] 

Mlicouri  roUcy. 

fipriiiEflcIcI,  Mo 

Coiiconl in.  Kan*. '!!..! !!.! 

OniBliP,  Xolir 

"ValuntiuB.  N*lir 

HuruE.  S.  Uak 

Sxliimt  Xnrthwal. 

UonrcfaHul.  Ufno 

BUmsri-ll.  S.  Itak 

rar(Jluninl,N.I>alE , 

Kaety  Jinmlain  ihpt. 

Havre.  Mont 

feiikMn.  Vaah 

Wluanniiieoa,  N  ct 

XltlMkeCitr.VtMh 

Cbsf  BDHe,  Wyo 

Xorili  Pbtte.  ITabr 

Smver.ColD 

Dodge  Cln,Kiuia 

auMtBr^N.iiiz.'.'.'.'.'.'.'.'.'.'.' 

£IPaiio.Tfli 

^Cuciuu.ArU 

rai^'fltaat. 

OljInpIiL  ^ash 

Tortland.  OniK 

BoMburi;,  Orrg , 

RiHlIlliifi'.Cal 

8acriuu«iibi,  Col 

triiH  Anifeli^Ca] 

flanltJBeu.Cil 
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Tabli  VI. — Tainperature  deparlurea  for  the  *ea*oii  of  1893,  »to. — CuntiDoed. 


r™  week*  ending- 

SUtiou. 

..„- 

AoKn.1- 

s.,^w- 

Oo- 

3. 

10. 

+1 

~0 

+1 
+a 

ti 
:! 

0 
+3 

11 

—3 

ti 

■H 

il 

IT. 

+* 

-1 
-S 

:l 

la 

~i 

+3 
+3 
+1 

+1 

a 

+1 

J! 

31. 
0 

li 

+3 

:i 

0 

~o 

+1 
+1 

-3 
+1 

X% 

+B 
+1 

-1 

11. 

-2 

+1 

+3 
+3 
+  3 
+1 

+3 
+3 

II 

+s 

+3 

+t 
+» 

I; 

+3 

1! 

li 
ii 

+a 
+1 

7. 

14. 

11. 

li 
1! 

+• 
+* 

+1 

li 

+1 

1! 
11 

+s 
+s 

+3 

li 
i 

+2 

-& 

+• 
-3 

-3 

-S 

-3 

+ 

+3 
+  1 

+3 
-3 

+3 

+» 

i 

+B 

+s 

s 

+B 
+* 

+s 
+s 

+4 
+1 

1; 

+8 
+  7 

+S 

+• 

Is 

I. 

Vw  fn^nil. 

-7 
-! 

+S 

-3 
+3 

+s 

-1 

+J 

+S 

+a 

-J 

JS 

+1 

-1 

+1 

+  1 

-1 

-3 

-1 

+3 

+  1 
+3 

^1 

~<x 

+3 

Is 

+* 
~0 

+3 
+1 

J! 

+1 

+  1 

li 

-3 
-5 

+3 

+1 

+3 

+  1 
+3 
+  1 

0 

-3 

+1 

+  1 
+1 

0 

-1 

il 

Bo«tiiii,MaH 

ffirftS5.Y:;:::::::. 

Phllodclphio.Pii- 

«M<(Jk4HanIfe  statu. 
Charlolle,N.C 

-5 

Angiula.GM 

-J 

OuV  SWt«. 

0  1  -i-7 

+s 
+« 

+  !0 
+  7 

+  3 

+ 

+11 
+8 

+8 

i! 

+4 

li 

+1 

+4 
+1 

+3 

8.nAuU)iilo.Tex. 

SSl.Tmi^'''"":::".-. 

§:^X^-^::::;::::;:: 

—7 

lill 

-] 

S^SiJl^'StJ?"" 

Uulut^Hinii 

8l,lfi«.l.Miiid 

LaC™MMj.Wi!i 

^i 

+3 
+  B 
+4 

X\ 

H 

-4 

-S 

I'll 

JTiuwri  XnOn- 

*A 

+11 

+3 

+s 

+a 

+5 

+• 

kSX^jTmo:::":::: 

+  ' 

-3 .  -i-» 

V»l™Uoe,  Ni'br  .  - 

«w<m,B.D 

-» 
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Table  VI. — Temperalnre  departttret  for  t\»  wiuom'q/  tS9S,  ete. — CoatiuQBd. 


For  vMka  vnding— 

.u^. 

Jal,- 

Angnit- 

SepteDiber- 

Oo- 
■btt 

3, 

w. 

17, 

s*. 

». 

7. 

,., 

+2 

+4 
-5 

+2 

+  1 

is 

+* 
+5 
+3 

+  1 

+11 

-+v 

+« 
+1* 

+■ 

±1 

+1 

+^ 

+B 

+s 

18, 

ai. 

1 

Sxtramt  NorOiwal. 

+  1 
+! 
4-6 

li 

-a 

+3 

— 1 

-S 

— i 

-1-2 
-^8 

+3 

J 

-a 

+13 

^2 
+3 
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-4 

+2 
+2 

+1 

+s 

+5 
0 

1 
J! 

=1 
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+3 

+-S 

+s 
+1 

rl 

-1 

—6 

=5 
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-4 

-* 

+8 
-1-8 

xt 
3 

-i 

Fort  Barord,  N.  Dnk 

RectB  Jfountain  .lop*. 

-4 

Horth  p'la'uo."Kelir;"!"! 

+» 

5*.?%,'- 

-i 

BtntaFo,  N.  Mei 

-* 

fucific  wort. 
Olympia,  Wash 

-a 

■1-a  +2 
i?  -a 

+! 

felS'S---- 

0 
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e  »ea$«it  of  189S  from  the  normal  of  ma») 


For  w«aki  ending— 


Ntw  England. 

EMtTMirl,  Mb 

PorUaiid.Ue 

Bostuu,  Muu 

ifiddb  AlianHc  Staut. 

Albanj.N.Y 

New  roritN.y 

Fbiladdphik.  Pa 

WnaliiDgloa,  D.C 

Lyncliburij.  7» 

Norfulk.  \1i 

SoathMia'atia  StaUt. 

Cliu'lnlte.lI.C 

Wilmington,  S.  C 

AuVusVo*. ...".■;;:;::;: 

SBvanDBh,Ga 

JavliiwnviJIe,  Fla 

Qui/  Btatf*. 

Atliinla,G» 

Uab(lfl.AIa 

UoDlcomtory,  Ala 

ViokiihurE,Utu 

SewOrieun*.!* 

FortSmltblAti'I'l^""! 

LItttB  Rock,  Ark 

PilealiDe.  Tex 

0»lv<»laD.T« 

!<..    •«>^ia,Iw[ 
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Taalk  TH— iVaoJpftalion  daporturM  for  CSe  muon  of  lasS,  elo.— Coutinned. 


lan.lM 
APJ.B, 

F<.r™k.«ndl.s- 

SUUoM. 
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M»y- 

■'"■ 
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W, 

u. 

^' 

a. 
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M, 

N. 
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-4-T9 
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-M 

jl 
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-■M 

-■M 
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-i 
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IS 

-  -70 
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+    ■36 
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11 
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+  ■» 
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±1 
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-■OB 
+1^» 

I-oa 
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AS 

+  -0g 
+  ■"9 
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Tablk  VII. — Precipitation  departures  for  the  season  of  1893,  etc, — Continaed. 


Stntions. 


Neic  England. 

Eflstport,  Me 

Portlaud,  Ale 

Boston,  Mass 


Middle  Atlantic  Statu. 


Albany,  N.Y 

New  York, N.Y... . 
PhiUdelpbia,Pa... 
Wa8biii|;ton,  D.  C  . . 

Lynchburg,  Va 

Norfolk,  Va 


South  Atlantic  States, 


Cbarlotte,  N.  C 

Wilmington,  N.C.. 

Cbarleston,  S.  C 

Augusta,  Ga 

Savannab.  Ga 

Jackson  rilie,  Fla. . . 

aulfSt€Ues. 

Atlanta,  Ga 

Mobile,  Ala 

Montgomery,  Ala  .. 
Vicksburg.MisB ... 
New  Orleans,  La. . . 

Sbreveport,  La 

Fort  Smith,  Ark  ... 
Little  Kock,  Ark . . . 

Palestine,  Tex 

Galveston,  Tex 

San  Antonio,  Tex  . . 


Por  week  ending- 


June — 


Ohio  Valley  and  Tennessee. 


Mempbis.  Tenn  — 

Nasbville,  Tenn 

Cbatt.inooga,  Tenn. 

Louisville.  Ky 

InuianapollH,  Ind. . . 
Cincinnati.  Oliio.... 

Columbus.  Ohio 

Pittsburg.  Pa 


Lake  region. 

Oswego,  N.  Y 

Bulfalo.N.  Y 

Cleveland,  Obio 

Detroit,  Mich 

AliMina.  Mich 

Grand  Haven,  Mich 

Milwaukee,  Wis 

Cbiciiso.  Ill 

Dulutb,  Minn 


Upper  Mitfistippi  Talley. 


St  Paul,  Minn.... 

LacroHse,  Wis 

Davenport,  Iowa  . 
Des  Moines,  Iowa 
Springfield, III  ... 

Cairo,  111 

St  Louis,  Mo 


Missouri  Valley. 


Springfield,  Mo.. 
iLansas  City,  Mo 
Concordia.  Kans. 

Omaha,  Nebr 

Valentine,  Nebr . 
Huron,  &  Dak... 


5. 


-•62 
—  •77 
-•74 


—  ^24 

—  •70 

—  •74 
-•26 

—  •22 

—  •59 


+  •90 

—  •99 
+  •41 

+1-28 
— 140 

—  •77 


+109 

-•36 

—  •38 

+1-82 

+1-37 

+5  •OS 

+  •73 

+4  02 

+2  19 

+  •14 

+  •72 


+2  46 

+4-39 

+  2^63 

+2  12 

-•22 

+1-92 

+  •63 

+  •11 


—  •70 
-•04 
+  •74 
+2  34 
+  •44 


+ 
+ 


+ 
+« 


•28 
'43 
•27 
•83 


•05 
•85 
•89 
•60 
•19 
•66 
•31 


12. 


—  •85 
f-103 

—  •68 


+ 
+ 


•54 
•30 
•32 
•73 
•01 
•65 


+  •49 
+4^66 

—  •42 
+  •66 

—  •85 


+  •29 
+2  83 
+  1-46 
— 104 

—  •72 
-•84 

-105 
-112 

—  •69 
+  •98 
-•36 


-126 

-  94 
+  •28 

-103 

—1^04 

-107 

-•73 

—  •50 


+  •28 
—  •61 
-•87 
+  •50 
-•85 
+  •67 

+  1-20 
+  •52 

-112 


—  •99 
-•93 
-•29 


+  1 
— 1 
— 1 


•24 
•89 
•11 
•82 


19. 


+2  27 

— 138 

+  •48 

-1^21 

f2  5:) 

-•91 

+3-27 

+  •61 

+  •29 

—  •79 

-•47 

-•84 

-•32 
+  04 
—  •27 


—  •86 
-•69 

—  •72 

—  •87 

+  15 
+6-00 


+  •78 
+1^51 
+7^17 
+1^72 
+2^33 

+  •44 


-19 

— 116 

-•81 

+  •26 

-137 

-t--56 

-I- -23 

-102 

+107 

+2  •SI 

-•37 


-•31 

-105 

-•84 

— 110 

-125 

-•75 

—  •71 

-■69 


-•82 
-•6C 
-•98 

—  •76 
-•84 

—  •92 

—  •88 
-•80 

-1-17 


— 113 
-•32 
-•54 
-•97 

-113 

—  •63 

—  •98 


-•75 

+  116 

-•63 

+154 

-•91 

+  •30 

-139 

-•04 

•  +-81 

-•69 

-•84 

—  •84 

26. 


+  12 
+  •13 
+.79 


—  •02 
+  •29 

+177 
-•32 
+  •13 

—  •83 


•43 
•93 
•86 
•65 
•32 
-85 


—  •59 
—1-42 
— 109 

—  •96 
-161 

—  •79 
-•34 
+  •84 
-•78 

— 115 

—  •63 


-•87 
+  16 
+  •21 
+  •19 
+  •86 
+1^02 
+  •30 
+  69 


+  •21 

—  •43 

—  •70 

—  •76 
+  •54 

—  •74 
+  •98 
+  •63 

—  •18 


-•17 

—  •20 

—  •44 
-•40 

—  •30 
-•66 
+  •77 


July— 


8. 


•94 
•84 
•77 


—  •41 

—  •71 

—  •43 
.gg 

+2-43 
+3^39 


—  •60 
-188 
-103 
+1^18 

—  •39 
+  11 


-I  06 
+  04 

—  •39 
+  ■68 
-•17 

—  •87 
+2  33 

+  •22 

—  •70 

—  •99 
-•63 


•67 
•46 
•8C 
•19 
•91 
•09 
•71 
•80 


•36 
•67 
•71 
•63 
•71 
•73 
•72 
•90 
•70 


•81 
•66 
•53 
•94 
•91 
•86 
•62 


—  •92 

—  •68 
+3-29 

—  •63 
+168 

—  •30 


10. 


17, 


— 1 


•08 
•72 
•63 


•39 
•78 
•42 
•40 
•70 
•07 


—  •78 
—1.38 
+123 

—  •72 

—  •92 

—  11 


-1^05 
-•81 

—  •88 

—  •98 
— L07 

—  •98 
-15 


•79 
•70 
•75 
•63 


-•52 
-•60 
-•42 

—  •87 
— 112 

-•30 

—  •66 

—  •91 


—  •66 
-•46 

—  •37 
+  •49 

—  •21 

+  •34 
+1^39 

+  •75 
+  •81 


+  •37 
+L04 
+  •70 
+1-28 
+  •83 
+.04 
—  •66 


+  •42 
+  •46 
—  •70 
+  •01 
+  •24 
+  1-77 


-•81 

—  •80 

—  •73 


—  •71 

—  •84 

—  •30 

—  •48 

—  •69 
+  •04 


— 1 

+ 


39 
•29 


-165 

-■82 

+162 

-1^46 


-•26 
-108 

—  •95 
+  •80 
+  •41 

—  10 
-•61 
-•17 
-•54 

+  1^17 

—  •63 


-•51 
-•72 
-•76 

—  •69 

—  •94 
-16 
+  19 

+110 


-•61 
—  •41 
-•34 
+  •06 
+  13 
+124 
+  •41 
+  •50 
+  •74 


—  •61 

—  •59 
-•85 
+  •11 
-•37 

—  •83 
+  •39 


+  •25 

+  •46 

+  •71 

-1-06 

—  •68 

—  •83 


24. 


—  •42 
-•64 
+  •60 


—  •84 
—1-05 

—  •97 
— 1^03 

-•76 
_l-30 


+  •92 
—.98 

—  •66 

+  •90 
-•41 

—  •86 


-•40 

—  •55 
+2  30 

+  •36 
-•63 
-•47 
-•68 
+  •90 
-•62 
+  •73 

—  •63 


-•62 
-•86 
-•67 
-•84 
-1^10 

—  •63 

—  •77 
-1-00 


—  •70 

—  •77 
-•86 
-•77 

—  •63 

—  •63 

—  •74 
-•84 
-•59 


-•74 

-1-02 

-•84 

—  •70 
-•87 
-•69 

—  •71 


+1-70 
-•74 

—  •78 

—  ••8 

-•70 
-•84 


31. 


+  •07 
-84 
-  -98 


-.30 
-•33 
-•81 
-•82 
+  •68 
-1-00 


—  •24 
-•52 

-118 

—  •97 
-•63 

+1^00 


—  •36 
—I  32 
+  P23 

-15 

—  •88 
-16 

—  •84 
-•82 
-•68 
-•77 
+  •28 


-•77 

—  •23 

—  •29 

+  •07 

-•55 

+1  38 

—  •68 
+127 


—  •19 
-•04 
-•71 

—  •58 

—  •36 

—  •54 

—  •48 

—  •78 
-•83 


-•34 

-•ao 

-•70 

—  17 
+  •05 

—  •63 
+  •89 


—  •80 
+  •08 

+112 

—  •20 

—  •61 
-•68 
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Table  VII. — Precipitation  departures  for  the  season  of  IcSS,  etc* — Continaed. 


StationB. 


For  week  ending- 


June — 


5. 


Extreme  Northwest. 

Moorhcad,  Minn 

Bismarck.  N.  Dak 

Fort  Baford,  N.  Dak 

Rocky  Mountain  slope 

Bavre,  Mont 

Helena,  Mont 

Spokane,  Wash 

Winnemncca,  Nev 

Salt  Lake  City.  Utah . . . . 

Cheyenne.  Wyo 

North  Plalto,  Nehr 

Denver,  Colo 

Dodge  City,  Kans 

Abilene,  Tex 

Santa  Fe,  K.  Mex 

El  Paso,  Tex 

Tacson,  Ariz 

Pacific  coast. 

Olynipia,  "Wash 

Portland,  Oreg 

Bosebnry,  Oreg 

RedBluJr,Cal 

Sacramento,  Cal 

San  Francisco,  Cal 

Los  Angolcs,  Cal 

San  Diego,  Cal 


-•36 

+  •48 
—  •40 


—  •14 

—  •36 
-•14 
-•21 

—  •19 
+  •06 

-I-195 
-•24 

—  •72 
-•57 
-•21 
-07 

•00 


-•28 

—  •43 

—  •35 

—  •34 

—  07 
-•07 

—  •07 

—  •07 


12. 


•93 
•73 
•12 


—  •61 

—  •56 

—  •29 

—  •21 
-•21 

—  •40 
-•70 
-•32 

—  •68 

—  68 

—  •19 

—  07 
•00 


4- -98 

—  •15 

—  06 
-•14 

—  07 

—  •07 

—  •04 

—  •01 


19. 


—  •36 

—  •10 

—  •32 


•38 
•23 
•33 
•12 
•17 
•52 
•15 
•28 
•73 
•13 
•21 


26. 


July— 


3. 


-07 

^^^  • 

•00 

"~ 

+  •71 

^^ 

+  •20 

■  ^  * 

—  •28 

+  • 

-14 

—  07 

.^  * 

-•07 

—  * 

—  01 

• 

•00 

• 

+  •83 

—  •44 

—  •62 


•51 
•43 
'35 
•14 
•14 
•29 
•77 
33 
•20 
•59 
•23 
16 
06 


•32 
•40 
•12 
•11 
•01 
•04 
•00 
•00 


+  •19 

+1^55 

-•34 


•43 

•00 
•39 
•11 
•14 
•27 
•98 
•38 
•48 
•46 
•37 
•30 
.49 


+ 


•28 
•26 
•25 
•06 
•00 
01 
•00 
•00 


10. 


+  -02 
+  •05 
—  •28 


+ 

4- 


+ 


•24 
•43 
•08 
•07 
•14 
•41 
•55 
•38 
•61 
•36 
•40 
•57 
•73 


—  06 
-•02 

—  •18 
•00 
•00 
•00 
•00 
•00 


17. 


+  •61 
—  •16 
+  •98 


•89 
•04 
•14 
•03 
•14 
•36 
•43 
•37 
•09 
•35 
+  •03 
-13 
+  .76 


-f 


•17 
•12 
•06 
•03 
•00 
•00 
00 
•00 


24. 


-•B2 
-•48 
—  •24 


-•42 
-•21 
-•09 
+  •08 

—  •66 
-•34 
-•63 
-.27 

+1-36 
+  •17 
-•35 

-  -49 
+  .41 


-•u 

-14 
-07 
•00 
•00 
•00 
•00 
•00 


3L 


—  •23 

—  •40 


—  ^ft 

-19 

—  07 
+  •08 
+  •35 
+  •13 
+  •12 
+  •67 

—  •46 
-•85 
+  •28 
-06 
-•71 


-14 

—  •14 

—  07 
•00 
•00 
•00 

—.08 
-01 


For  weeks  ending- 


Stations. 


New  England. 

Eastport.  Me 

Portland,  Me 

Boston,  Mass 

Middle  Atlantic  States 

A.lbany,N.Y 

New  York.N.Y 

Philadelphia,  Pa 

Washington,  D.  C 

Lynchburg,  Va 

Norfolk,  Va 

South  Atlantic  States. 

Charlotte,  N.  C 

Wilmington,  N.  C 

Charleston,  S.  C 

Augusta,  Ga 

Savannah,  Ga 

Jacksonville,  Fla 

Gu\f  States. 

Atlanta.  Ga 

Mobile,  Ala 

Konlgomery,  Ala 

yicksbnrg,Mis8 

New  Orleans,  La 

Shreveport,  La 

Fort  Smith,  Ark 

Little  Rock,  Ark 

Palestine,  Tex 

Galveston,  Tex 

8aB  Antonio,  Tex 


August — 


7. 


-•70 

—  •57 

+8-16 


+1-27 

-•76 

—  •78 

-•67 

+2^06 

+1^31 


+  •84 

+3  52 

+3-56 

+  •43 

+  •38 

+1*61 


+  •87 

+1-72 

+1-83 

+  •87 

+  •74 

—  10 
+  •86 
-•81 

4-1*75 
+  •69 

—  •42 


14. 


+  11 

—  •77 
—1^04 


21. 


+  •88 
+  •62 
+  •76 


—  •83 

—  •61 

—  •97 

+1  60 

-110 

—  •97 

—  •83 

-•77 

-•89 

—  •06 

-136 

+  •23 

-•68 

+  •24 

-1-60 

-136 

+  •88 

-•88 

-•33 

-•76 

+1^09 

-•20 

+  •83 

—  •90 

—  11 

-•98 

+144 

-1-42 

+119 

-04 

—  19 

—  09 

+  •55 

-108 

+  18 

+  •40 

+150 

-•77 

-12 

—  •71 

+  •52 

-•22 

+  •80 

-•58 

-•62 

—  •70 

28. 


+  •« 

—  •30 

—  •74 


+3-47 
+2  80 
+  •31 
—  •64 
+3  07 
-1-32 


+3^98 
•99 
+3  84 
+3^16 
+4^01 
+2-20 


—1-05 
-•90 
—.84 
-•93 

— 140 
-•68 
-•72 
+  •32 
-•61 
-•64 
-•67 


September— 


4. 


•34 
•30 
•25 


•32 

•61 

•11 

+  1-23 


+1 

+ 


84 
74 


+2  46 

+  08 

+J-86 

+2-66 

—  •23 

+  •13 


+  •82 

—1-09 

-•70 

— 102 

-•99 

-•82 

—  •80 

-•91 

--•74 

-1-61 

-1^02 


11. 


—  •55 
+  '12 
-•38 


—  •21 

—  •30 

—  •87 
—-34 
+  •22 

+1.80 


+  1-11 
—  •91 

+2-46 
+  '24 

+3-89 

+  1-93 


+  •68 

+8  20 

+  1-73 

-•52 

+2  18 

-1^04 

-•47 

-•27 

—  •77 

-•72 

-111 


18. 


+  •10 
+  •16 
-13 


+  •78 

+  •20 
+1-81 

+  •83 
+3*20 

-  21 


+  •22 
-•26 
-18 
-•93 
+  •50 
-1^00 


—  •60 
-•78 
+  •35 

-100 
-•94 

-112 
-•77 
-•80 
-•77 

-183 

—1-02 


25. 


•70 
•43 
•46 


-•52 
-•61 
+  •10 
-.70 
-•57 
-•92 


-1 


•75 
•19 


-139 

—  •89 

-128 

-I  89 


-•98 

-107 

-•71 

-•86 

-•87 

—  •51 

+2  93 

+  •62 

+  ■49 

— 164 

-•81 


Octo- 
ber— 


2. 


+  •09 
-•56 
-•76 


—  •27 

—  •81 
-.65 
-.52 

+  •64 
+  •31 


+  •42 

—  •78 
— 126 

—  •01 
—1-05 
-1^68 


—  •67 
+8-60 

—  •32 

—  07 
+2-24 

-•77 

+1*42 

-•25 

—  •72 
-•63 

—  •72 
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Tablk  Vll.— Precipitation  depariart  for  tke  leaton  of  189S,  «b).— Contlntiad. 


Mis  Vaikv  and  Tumtutt 

Memphis.  Tenn 

Utehiille.  Tonn 

ObHttRDDDra.  T«aii 

£outavmB,Ttj 

iDdUnipBlts,  lud 

iCaiiidDDfttl,  Ohio 

Col  ambnB,  Ohio 

niUbnrcPa 

Lakt  reffim, 

SSSKt.::;::-.;:;:::: 

OteToland.  Ohio 

Detroit.  Miab 

AlpeDRjMloh 

OriDd  HBTsn,  Mlsh- 

HilvankPB.Wb 

Cblcu:o,ni 

Solath.Uinn 

Vpptr  Miulatppt  roHw. 

BtPiiiil.iHiin 

LMmiBB.  WU 

DsTenport.Iowk 

Set  MDiDfia,Iawa 

SlS.«''.*".:::::::;;:;: 

St.  Louis.  Uo 

Jfiiniuri  Valltg. 


Bpringflslil.  Mo 

Kbdmih  City.  Mo 

CuontnlU,  KiDii 


Exlrant  Iforthtml. 

Uoorheid,  Ulnn 

BInnaivk.  :N.  Uftk 

Fort  HDr«rd,N.  Dak 

Xvetif  VounMin  thr*. 

BbIuhs.  Monl 

^nDennaoo.  Vai'.  '.'.'.'.".'.. 
8»llLik8Clly,  Utah..... 

Bortfa  PlMiB^tbr.'.".'..'.' 

SodEe  Clly,  Eimua 

Abirena.Tei 


D.Alll.... 

FairlJItta 


Tk"^'. 


lanD 

bS,";i.. .:::■::;::: 

•f-2'lD 
+  ■16 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL  INDUSTRY. 


Sib  :  I  have  the  honor  to  transmit  herewith  my  report  for  1893,  which 
contains  a  condensed  acconnt  of  the  work  accomplished  during  the  year 
by  the  Bureau  of  Animal  Industry. 
Very  respectfully, 

D.  E.  Salmon, 

Chief. 
Hon.  J.  Sterling  Morton, 

Secretary. 


TVORK  OF  THB  TEAR. 

There  has  been  great  activity  during  the  year  in  the  various  lines  of 
work  conducted  by  this  Bureau,  and  considerable  modification  has  been 
made  in  the  direction  and  disposition  of  the  force  in  the  field,  which 
will  be  referred  to  in  the  enumeration  of  the  various  details  which  are 
necessary  to  an  understanding  of  the  subject.  Notwithstanding  the 
large  force  of  employees  and  the  considerable  expenditures  of  money, 
the  field  of  work  which  Congress  has  committed  to  the  Bureau  of  Ani- 
mal Industry  has  only  been  entered  upon,  and  a  much  greater  develop- 
ment and  extension  is  required  before  the  objects  of  the  statutes  are 
fully  complied  with.  It  will  be  the  aim  of  this  report  to  indicate  the 
more  important  things  which  should  be  done  in  accordance  with  exist- 
ing laws,  as  well  as  to  state  what  has  been  done  during  the  fiscal  year 
ending  June  30, 1893. 

eradioation  and  control  of  contagious  diseases. 

The  suppression  and  extirpation  of  contagious,  infectious,  and  com- 
municable diseases  of  animals,  and  moreparticulaily  of  the  contagious 
pleuro- pneumonia  of  cattle,  was  the  most  prominent  object  indicated 
by  the  organic  act  for  the  establishment  of  the  Bureau.  Other  duties 
have  since  been  added,  as,  for  example,  the  insx>ection  of  live  animals 
for  export,  and  the  inspection  of  meat  for  the  interstate  and  export 
trade,  but  the  value  of  these  new  fields  of  work  should  not  lead  to 
neglect  or  to  a  lack  of  appreciation  of  the  subjects  which  were  at  first 
considered  of  paramount  importance. 

A  number  of  contagious  diseases  still  exist  in  the  United  States, 
which  cause  heavy  losses  to  stock-owners,  and  which  we  have  not  yet 
attempted  to  suppress  or  extirpate.  Tuberculosis,  the  most  widespread 
of  animal  plagues,  is  attracting  more  and  more  attention  each  year, 
because  of  its  ravages  among  animals  and  its  danger  to  human  health 
and  life.    Hog  cholera  is  disseminated  to  all  parts  of  the  country  by 
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infected  cars  or  by  hogs  wliich  have  been  uiiloaded  in  infected  yards 
and  have  contracted  the  disease  by  such  exposure.  Glanders  in  horses 
is  controlled  in  a  few  of  our  States  only,  and  eradicated  iu  none.  All 
of  these  maladies  deserve  attention  both  because  of  tlie  direct  losses 
resulting  from  them  and  the  danger  to  the  public  health  which  is 
inseparable  from  their  existence. 

CONTAGIOUS  PLEUROPNEUMONIA. 

The  work  for  the  eradication  of  contagious  pleuro-pneumonia,  which 
has  been  crowned  with  complete  success,  demonstrates  what  may  be 
accomplished  in  this  direction  by  the  Naticmal  Government  for  the  stock 
interests  of  the  country.  This  disease,  which  was  iutrodm^ed  into  the 
United  States  half  a  century  ago  and  allowed  to  spread  until  11  States 
had  been  infected  and  the  entire  cattle  interest  had  been  endangered, 
has  been  completely  extirpated  and  no  case  of  it  has  been  discoverea 
since  March  25,  1892. 

The  difficulty  of  ascertaining  definitely  that  no  contagion  exists  in 
a  district  once  infected  has  led  to  the  expression  of  doubt  from  some 
sources  as  to  the  correctness  of  the  conclusion  that  the  disease  has 
been  thoroughly  and  completely  eradicated.  These  objections  were, 
however,  anticipated  and  pre<}autions  were  taken  which  should  inspire 
the  utmost  confidence.  It  was  the  policy  of  the  Bureau  to  keep  up  the 
inspection  and  quarantine  regulations  in  infected  districts  for  six 
months  after  the  discovery  of  the  last  case  of  the  disease  before  declar- 
ing the  plague  eradicated,  and  to  continue  the  ins])ection  another  six 
months  before  withdrawing  the  inspectors  from  the  district.  The 
inspection  was,  therefore,  maintained  in  the  counties  of  Essex  and 
Hudson,  in  the  State  of  New  Jersey,  and  Kings  and  Queens  counties,  in 
the  State  of  New  York,  until  April  1 ,  1893.  The  period  of  one  year  after 
the  last  case  of  disease  expired  on  the  25th  of  March,  1893,  and  the 
entire  force  engaged  in  this  inspection  was  dismissed  at  the  end  of  that 
month. 

In  addition  to  the  work  of  the  special  inspectors  engaged  in  the 
search  for  pleuropneumonia,  the  Bureau  has  another  means  of  discov- 
ering the  existence  of  such  a  disease,  in  the  meat-inspection  service, 
now  in  operation  at  the  i)rincipal  abattoirs  of  the  United  States.  Dur- 
ing the  past  year  nearly  4,000,000  head  of  cattle  were  examined  at  the 
time  of  slaughter,  and  post-mortem  examinations  were  made  by  veteri- 
narians. Such  a  disease  as  pleuro-pneumonia  could  not  exist  among 
such  cattle  in  the  United  States  without  attracting  the  attention  of 
these  insi)ectors.  In  not  a  single  instance,  however,  have  the  reports 
shown  the  discovery  of  lesions  such  as  indicate  either  the  acute  or  chronic 
stage  of  this  disease. 

A  private  inquiry  has  been  recently  made  by  Dr.  John  W.  Gadsden, 
a  distinguished  veterinarian  of  Philadelphia,  through  the  members  of 
the  veterinary  profession  in  the  United  States,  to  determine  if  any 
members  of  this  profession  had  cognizance  of  the  existence  of  pleuro- 
j)neumonia.  In  a  paper  read  before  the  International  Veterinary  Con- 
gress at  Chicago,  in  October,  1893,  Dr.  Gadsden  stated  that  he  could 
obtain  no  trace  of  the  disease  in  the  United  States  and  that  he  was 
convinced  of  its  complete  eradication. 

More  satisfactory  evidence  than  this  it  is  impossible  to  procure  in 
any  country,  or  under  any  conditions.  The  local  authorities  of  the 
various  sections  of  the  country  have  recognized  this,  and  have  with- 
drawn the  prohibitions  placed  for  so  long  a  time  on  cattle  from  districts 
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that  were  once  known  to  be  infected.  The  only  injurious  effects  which 
remain  as  a  legacy  from  the  period  of  infection  are  found  in  the  Cana- 
dian quarantine  of  ninety  days,  and  the  British  restrictions  on  the 
landing  of  live  cattle  of  American  origin,  which  are  still  enforced.  There 
are  no  indications  of  the  length  of  time  which  the  British  Government 
will  consider  it  necessary  to  maintain  restrictions  after  it  has  been 
officially  notified  that  such  regulations  are  no  longer  necessary,  but  it  is 
hoped  that  the  prevailing  views  of  the  British  people  in  favor  of  an 
unrestricted  international  trade  will  eventually  lead  to  the  withdrawal 
of  a  prohibition  which  is  as  inconsistent  with  existing  facts  as  with 
these  professions  of  principle. 

.     TEXAS  FEVER. 

This  disease,  which  is  caused  by  infection  disseminated  by  cattle  not 
from  Texas  alone,  but  from  other  States  adjacent  to  the  Gulf  coast  and 
South  Atlantic  seaboard,  is  now  so  well  understood  through  the  inves- 
tigations of  this  Bureau  that  its  prevention,  except  in  isolated  cases,  is 
easily  effected.  The  regulations  for  this  purpose  are  designed  with  a 
view  of  (1)  defining  the  infected  district,  (2)  keeping  the  cattle  origi- 
nating in  this  district  from  coming  into  contact  with  cattle  from  other 
sections  of  the  country,  and  (3)  disinfecting  cars  and  pens  which  are 
likely  to  be  used  for  susceptible  cattle. 

The  knowledge  of  the  exact  limits  of  the  infected  area  is  still  some- 
what imperfect,  as  it  can  be  derived  only  from  observations  of  the 
results  of  shipping  cattle  which  afterwards  come  into  contact  with  sus- 
ceptible animals  under  conditions  proper  for  the  transmission  of  the 
infectious  agent.  The  definition  of  the  infected  district,  which  we 
already  know  is  very  nearly  correct,  is,  therefore,  experimentally 
changed  from  year  to  year  to  a  slight  extent,  in  accordance  with  the 
results  of  the  experience  of  the  preceding  year.  In  this  way  restric- 
tions have  been  removed  from  a  considerable  district  which  was  at  first 
supposed  to  be  dangerous,  but  which  is  now  known  to  be  safe. 

The  following  is  the  full  text  of  the  regulations  for  the  year  1893,  as 
issued  by  the  then  Secretary  of  Agriculture,  Hon.  J.  M.  Rusk,  under 
date  of  February  15, 1893 : 

To  the  managers  and  agents  of  railroad  and   transportation  companies  of  th^  United 
States^  stockmen,  and  others: 

Jn  accordance  with  section  7  of  the  act  of  Confess  approved  May  29, 188-1,  entitled 
''An  act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  prevent  the  expor- 
tation of  diseased  cattle,  and  to  provide  means  for  the  suppression  and  extirpation 
of  pleuro-pneumouiaand  other  contagious  diseases  among  domestic  animals,''  and  of 
the  act  orOongress  approved  July  5, 1892,  making  appropriation  for  the  Department 
of  Agriculture  for  the  fiscal  year  ending  June  ^,  1893,  you  are  hereby  notified  that 
a  contagious  and  infectious  disease  known  as  splenetic  or  southern  fever  exists 
among  cattle  in  the  following- described  area  of  the  United  States: 

All  that  country  Iving  east  and  south  of  a  line  commencing  at  the  southwest  cor- 
ner of  the  county  of  Pecos,  State  of  TexJis,  on  the  Rio  Grande  Kiver ;  thence  follow- 
ing the  western  boundary  of  Pecos  County  to  the  southeast  corner  ot  Reeves  County; 
thence  following  the  boundary  line  between  the  counties  of  Pecos  and  Reeves  to  the 
Pecos  River;  thence  southeasterly  following  the  said  Pecos  River  to  the  northwest 
comer  of  Crockett  County ;  thence  easterly  along  the  northern  boundaries  of  Crock- 
ett and  Schleicher  counties  to  the  southcast-eru  comer  of  Irion  County ;  thence  north- 
erly along  the  eastern  boundary  of  Irion  County  to  the  northeast  corner  of  said 
county;  thence  northerly  to  the  southern  boundary  of  Coke  County;  thence  west- 
erly to  the  southwestern  comer  of  Coke  County ;  thence  northerly  along  the  western 
boundary  of  Coke  County  to  the  southern  boundary  of  Mitrliell  County:  thence 
easterly  to  the  southeast  corner  of  Mitchell  County,  and  thence  northerly  along  the 
western  boundaries  of  Noland  and  Fisher  counties  to  the  southern  boundary  of  Kent 
County ;  thence  easterly  along  the  southern  boundary  of  Kent  County  to  the  south- 
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western  comer  of  Stonewall  County;  thenco  northerly  aion^  the  western  boundary 
of  Stonewall  County  to  the  southeastern  corner  of  Dickens  County;  thence  easterly 
along  the  northern  boundary  of  Stonewall  ('ounty,  to  the  southwestern  comer  of 
Knox  County;  thence  northerly  along  the  western  boundaries  of  Knox  and  Harde- 
man counties  to  the  Red  River;  thenco  northwesterly  following  the  Red  River  to  its 
point  of  intersection  with  the  one  hundredth  meridian  of  longitude;  thence  north- 
erly from  said  point  of  intersection  along  said  one  hundredth  meridian  to  the  south- 
ern boundary  of  the  State  of  Kansas :  thence  easterly  along  the  southern  boundary 
of  the  State  of  Kansiis  to  the  nortneast  corner  of  the  Indian  Territory;  tbence 
southerly  along  the  eustern  boundary  of  the  Indian  Territory  to  the  southwest  cor- 
ner of  the  State  of  Missouri;  thence  easterly  along  the  southern  boundary  of  the 
State  of  Missouri  to  the  Mississippi  River;  thence  running  southerly  along  the  Mis- 
sissippi River  to  the  south wosteru  corner  of  the  county  of  Lauderdale,  State  of  Ten- 
nessee; thence  running  easterly  following  the  southern  boundaries  of  the  counties 
of  Lauderdale,  Crockett,  Gibson,  Carroll,  Benton,  Perry,  Lewis,  Maurey,  Marshall, 
Bedford,  Colfee,  Grundy,  and  Sequatchie  to  the  southwest  comer  of  Hamilton  County : 
thence  northerly  along  the  boundary  lino  between  the  counties  of  Sequatchie  and 
Hamilton  to  the  southwest  corner  of  Rhea  County;  thence  easterly  along  the  south- 
em  boundaries  of  the  counties  of  Rhea,  Meigs,  McMinn,  and  Monroe,  State  of  Ten- 
nessee, to  the  eastern  boundary  of  said  State;  thence  following  the  northern  bound- 
aries of  the  counties  of  Cherokee,  Macon,  Jackson,  Transylvania,  and  Henderson, 
State  of  North  Carolina,  to  the  southeast  corner  of  the  county  of  Buncombe,  of  said 
State;  thence  in  a  northeasterly  direction  followiu'i;  the  Blue  Ridge  Mountains  to 
the  southwestern  corner  of  the  county  of  Amherst,  State  of  Virginia;  thence  south- 
easterly along  the  southern  boundary  of  the  county  of  Amherst  to  the  western  bound- 
ary of  the  county  of  Appomattox;  thenco  northeasterly  along  the  eastern  bounda- 
ries of  the  counties  of  Amherst,  Nelson,  and  Albemarle  to  the  southei^  boundary  of 
the  county  of  Orange;  thence  along  the  southern  boundary  of  the  county  of  Orange 
to  the  boundary  line  of  the  county  of  Spottsy  1  vania ;  thence  along  the  eastern 
boun<lary  of  the  county  of  Orange  to  the  southern  boundary  of  the  county  of  Cul- 
pepcr;  thenco  easterly  ahmg  the  southern  boundaries  of  the  counties  of  Culpep^r 
and  Statlord  to  the  boundary  of  King  Georgo  County:  thence  northerly  along  the 
east<)rn  houudary  of  Stafford  County  to  the  Potomac  River;  thence  following  t.he 
Potomac  River  southerly  to  the  Chesapeake  Bay;  thence  easterly  along  the  south- 
ern boundary  of  the  State  of  Maryland  to  the  Atlantic  Ocean. 

From  the  15th  day  of  February  to  the  Ist  day  of  December,  1893,  no  cattle  are  to 
be  transported  from  said  area  to  any  portion  of  the  United  States  north  or  west  of 
the  above-desrrihed  line,  except  by  rail  for  immediate  slaughter,  and  when  so  trans- 
ported the  following  arrangements  must  be  observed: 

(1)  When  any  cattle  in  course  of  transportation  from  said  area  are  unloaded  north 
or  west  of  this  line  to  bo  fed  or  watered,  the  places  where  said  cattle  are  to  be  so 
fed  or  watered  shall  bo  set  apart  and  no  other  cattle  shall  be  admitted  thereto. 

(2)  On  unloading  said  cattle  at  their  points  of  destination,  pens  shall  be  set  apart 
to  receive  them,  and  no  other  cattle  shall  be  admitted  to  said  pons;  and  the  regulations 
relating  to  the  movement  of  Texas  cattle,  prescril)ed  by  the  cattle  sanitary  otlicers 
of  the  State  where  unloaded,  shall  be  carefully  observed.  The  cars  that  iiavo  Cttr- 
ried  said  stock  shall  bo  cleanso<l  and  disinfected  before  they  are  again  used  to  trans- 
port, store,  or  shelter  animals  or  merchandise. 

(3)  All  cars  carrying  cattle  from  said  area  shall  bear  placards  stating  that  said  cars 
contain  Southern  cattle,  and  each  of  the  wayhills  of  said  shipments  shall  have  a 
note  upon  its  face  with  a  similar  statement.  Whenever  any  cattle  have  come  from 
said  area  and  shall  bo  reshipped  from  any  point  at  which  they  have  been  unloailed 
to  other  points  of  destination,  the  cat's  carrying  said  animals  shall  bear  similar  pla- 
cards with  liko  statements,  and  the  waybills  be  so  stamped.  At  whatever  point 
these  cattle  are  unloaded  they  shall  be  placed  in  separate  pens,  to  which  no  other 
cattle  shall  be  admitted. 

(4)  The  cars  used  to  transport  such  animals,  and  the  pens  in  which  they  are  fed  and 
•'atered,  and  the  pens  set  apart  for  their  reception  at  points  of  destiuation,  shall  be 
lisinfected  in  the  following  manner : 

('''  Remove  all  litter  and  manure.  This  litter  and  manure  may  be  disinfected 
)y  mixing  it  with  lime  or  diluted  sulphuric  acid,  or,  if  not  disinfected,  it 
nay  be  stored  where  no  cattle  can  come  into  contact  with  it  until  after 
December  1. 

Wash  the  cars  and  the  feeding  and  watering  troughs  with  water  until 

'lean. 

.;  Saturate  the  walls  and  doors  of  the  cars  and  fencing,  troughs  and  shutes 

of  the  pens  with  a  solution  made  by  dissolving  four  ounces  of  chloride  of 

lime  to  each  gallon  of  wat-er.     Or  disinfect  the  cars  with  a  Jet  of  steam 

under  a  pressure  of  not  less  than  50  pounds  to  the  square  inch. 

[6)  It  is  further  expressly  provided  that  cattle  which  have  been  at  least  ninety  days 

ry  *he  counties  of  Coke,  Nolan,  Fisher,  Stonewall,  Haskell,  Knox,  and  Hardeman, 
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State  of  Texas,  whtch  lie  within  the  above-descrihed  area,  may  he  moved  from  said 
counties  by  rail  into  the  States  of  Colorado,  Wyoming,  Montana,  and  South  Dakota^ 
in  accordance  with  the  regulations  made  by  said  States  for  the  admission  of  South- 
em  cattle  thereto :    Provided — 

(1)  l^at  cattle  from  said  area  shall  go  into  said  States  only  for  slaughter  or  ^az^ 
ing,  and  shall  on  no  account  be  shipped  from  said  States  into  any  other  State  or 
Territory  of  the  United  States  before  the  1st  day  of  December,  1893. 

(2)  That  such  cattle  shall  not  be  allowed  in  pens  or  on  trails  or  on  ranges  that  are 
to  be  occupied  or  crossed  by  cattle  going  to  the  Eastern  markets  before  December  1« 
1893,  and  uiat  these  two  classes  of  cattle  shall  not  be  allowed  to  come  into  contact. 

(3)  That  all  cars  which  have  carried  cattle  from  said  area  shall,  upon  unloading, 
at  once  be  cleaned  and  disinfected  in  the  manner  provided  by  these  regulations. 

(4)  That  the  State  authorities  of  the  States  of  Colorado,  Wyoming,  Montana,  and 
South  Dakota  a^ree  to  enforce  these  provisions. 

The  losses  resulting  yearly  to  the  owners  of  susceptible  cattle,  both  in  the  inter- 
state and  export  trade,  by  the  contraction  of  this  disease  from  exposure  in  unclean 
and  infected  cars  and  pens,  and  by  means  of  the  manure  carried  in  unclean  cars  from 
place  to  place,  have  become  a  matter  of  grave  and  serious  concern  to  the  cattle 
industry  of  the  United  States.  It  is  absolutely  essential,  therefore,  that  this  cattle 
industry  should  be  protected  as  for  as  possible  by  separating  the  dangerous  cattle 
and  by  the  adoption  of  efficient  methods  of  disinfection. 

Inspectors  will  be  instructed  to  see  that  disinfection  is  properly  done,  and  it  it 
expected  that  transportation  companies  will  promptly  put  into  operation  the  above 
methods. 

The  following  supplementary  regulation  was  subsequently  issued 
over  your  own  signature  under  date  March  13,  1893 : 

Notice  is  hereby  given  that  the  regulations  of  the  Department  of  Agriculture, 
dated  February  15,  1893,  concerning  cattle  transportation,  are  modified  so  as  to  per- 
mit cattle  that  have  been  in  the  counties  of  Wilbarger,  Baylor,  Throckmorton, 
Shackelford,  Jones,  and  Pecos.  State  of  Texas,  since  January  1,  1893,  and  h.ave  not 
come  into  contact  with  any  cattle  brought  into  said  counties  from  other  counties  in 
the  infected  district  since  said  date,  to  oe  moved  from  the  said  counties  by  rail  into 
the  States  of  Colorado,  Wyoming,  Montana,  North  Dakota,  and  South  Dakota,  in 
accordance  with  the  regulations  made  by  said  States  for  the  admission  of  Southern 
cattle  thereto :  Frarided — 

(1)  Thf^t  a  permit  shall  first  be  obtained  from  the  Secretary  of  Agriculture  for 
such  movement.  The  application  for  said  permit  must  stat«  the  name  of  the  county 
in  which  said  cattle  are  located,  the  name  of  the  owner  of  said  cattle,  the  number 
of  cattle  to  be  moved,  and  the  route  over  which  said  cattle  are  to  be  transported  tc 
the  above-named  States. 

(2)  That  said  permit  shall  be  forwarded  to  the  inspector  of  the  Department  sta- 
tioned at  Kansas  City,  Mo.,  who  will  detail  an  oDicer  to  inspect  said  cattle  and 
ascertain  whether  they  are  entitled  to  be  shipped  under  the  provisions  of  this  order, 
and  who,  upon  finding  that  the  same  are  so  entitled,  will  countersign  said  permit 
and  supervise  the  movement  of  said  cattle  to  the  point  of  shipment.  The  said  offi- 
cer, before  delivering  such  permit,  shall  obtain  affidavits  of  the  owner  or  manager 
of  the  cattle  and  of  2  reputable  and  disinterested  persons  showing  that  they  are 
acquainted  with  the  cattle  sought  to  be  shipped,  and  that  they  have  known  said 
cattle  since  the  1st  day  of  January,  1893,  and  that  said  cattle  have  been  kept  in  the 
territory  described  above  and  have  not  come  into  contact  with  any  other  southern 
cattle.    These  affidavits  will  be  forwarded  by  him  to  the  Department  of  Agriculture. 

It  is  further  ordered,  that  the  second  nroviso  of  the  fifth  rule  of  the  regulations 
of  February  15, 1893,  providing  that  cattle  moved  into  the  above-named  States  under 
said  rule  shall  not  be  aUowed  in  pens  or  on  trails  or  on  ranges  that  are  to  bo  occu- 
pied or  crossed  by  cattle  going  to  the  Eastern  markets  before  December  1,  1893,  and 
that  these  two  classes  of  cattle  shall  not  be  allowed  to  come  into  contact,  is  hereby 
rescinded. 

This  was  followed,  May  19,  by  a  further  modification  as  follows : 

Notice  is  hereby  given  that  the  regulations  of  the  U.  S.  Department  of  Agriculture, 
of  date  February  15,  1893,  concerning  cattle  transportation,  are  modified  so  as  to 

?ermit  cattle  that  have  been  in  the  counties  of  Cherokee,  Clay,  Macon,  Jackson,  and 
'ransylvania.  State  of  North  Carolina,  since  the  1st  day  of  January,  1^)3,  and  have 
not  come  into  contact  with  any  cattle  brought  into  said  counties  from  other  counties 
in  the  infected  area  described'  in  said  regulations  since  said  date,  to  bo  moved  from 
the  said  counties  by  rail  into  the  States  of  Kentucky,  Tennessee,  and  Virginia  for 
grazing  purposes,  in  accordance  with  the  regulations  made  by  said  States  for  the 
admission  of  southern  cattle  thereto. 
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Again,  August  30,  the  following  notice  was  issued:- 


;lce  is  hereby  giveu  tbat  the  regulations  of  the  U.  S.  Department  of  Agriculture. 
be  February  lo,  1893,  concerning  cattle  transportation,  are  modified,  from  ana 


Notice 
of  date 

after  September  1,  1893,  so  as  to  exclude  the  counties  of  Benton,  Washingtoii.  Car- 
roll, Madison,  Boon,  Newton,  Marion,  Searcy,  Baxter^  Stone,  Fulton,  Izard,  Sharp, 
Independence,  Lawrence,  Randolph,  Greene,  and  Clay,  in  the  State  of  Arkansoa,  from 
the  infected  area  described  in  said  regulations,  and  the  quarantine  line  established 
by  said  regulations  is  hereby  changed  so  as  to  place  these  counties  north  of  said 
line;  ]>rovided,  that  nothing' in  this  order  is  to  be  construed  to  interfere  with  the 
xegulations  of  any  State  aHecting  the  movement  of  cattle  from  this  portion  of  the 
State  of  Arkansas. 

The  efforts  of  the  Bureau  in  maintaining  these  regulations  and  in 
preventing  the  dissemination  of  the  disease  have  been  very  successful. 
The  large  stock  yards  of  the  country  have  been  kept  free  from  infection, 
and  no  reports  of  losses  of  any  great  magnitude  from  the  ravages  of 
this  disease  have  been  made  to  the  Department.  There  have  been, 
however,  a  number  of  small  outbreaks,  due  to  violations  of  the  regula- 
tions or  to  the  necessary  driving  of  cattle  intended  for  slaughter  from 
the  railroads  and  stock  yards  to  the  abattoirs.  The  roads  upon  which 
such  cattle  are  driven  become  infected,  and  native  cattle  allowed  to 
travel  over  them  frequently  contract  the  disease.  On  account  of  the 
large  interests  involved  it  would  not  be  advisable  to  stop  the  driving 
of  southern  cattle  to  slaughter-houses,  particularly  as  the  owners  of 
susceptible  cattle  hav^e  it  in  their  power  to  guard  against  the  disease 
by  keeping  their  animals  upon  their  own  premises.  The  animals 
affected  are  usually  cows  which  are  allowed  to  run  at  large  in  the 
suburbs  of  the  large  cities. 

It  is  to  be  regretted,  however,  that  there  have  been  some  violations 
of  the  regulations  by  railroad  companies,  which  have  been  followed  by 
the  appearance  of  the  disease  in  various  States  and  also  in  several  ship- 
loads of  cattle  consigned  to  foreign  ports.  The  effects  of  these  viola- 
tions of  the  regulations  are  very  serious,  not  only  in  the  direct  losses 
of  cattle  caused  by  the. disease,  but  in  the  unfavorable  influence  on  the 
export  trade  and  upon  the  restrictions  enforced  by  other  countries.  In 
general,  transportation  companies  have  cheerfully  and  efficiently  coop- 
erated with  this  Bureau  by  giving  stringent  orders  to  their  employees  to 
comply  with  the  regulations.  In  a  few  cases,  however,  there  has  been 
a  disposition  to  evade  the  requirements,  which,  if  persisted  in,  should 
be  met  with  i)rosecution  in  the  courts,  or,  if  this  fails,  by  legislation  pro- 
viding that  cars  for  carrying  infected  cattle  should  be  painted  a  dis- 
tinctive color  and  used  for  that  imrpose  only. 

The  publication  of  the  special  report  of  this  Bureau  on  the  nature 
and  causation  of  Texas  fever  has  led  to  experiments  being  made  in  vari- 
ous parts  of  the  country  with  a  view  to  destroyhig  the  ticks  which  act 
as  bearers  of  the  contagion,  and  thus  rendering  the  southern  cattle 
harmless.  The  chief  difficulties  have  been  to  discover  some  substance 
w  compound  that  could  be  applied  to  tlie  infected  cattle  and  which 
would  destroy  the  ticks  without  injuring  the  animals  or  involving  too 
much  expense. 

Mr.  R.  J.  Kleberg,  secretary  of  the  Texas  Live  Stock  Sanitary  Com- 
mission, has  used  a  mixture  which  he  believes  to  be  effectual  and  the 
cost  of  which  is  only  about  1  cent  per  animal.  He  has  also  invented  a 
dipping  tank  to  contain  the  mixture  into  which  the  cattle  are  plunged 
from  an  automatic  ttap  door  in  such  a  manner  that  they  are  completely 
submerged.  He  estimates  that  2,000  head  of  cattle  may  be  passed 
through  one  of  these  tanks  in  a  day. 
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The  importance  of  this  invention,  if  experience  shonld  confirm  the 
coAclusions  from  the  tests  so  far  made,  would  certainly  be  very  great. 
It  may  possibly  lead  to  the  disinfection  of  all  of  the  cattle  from  the 
infected  district,  and  thus  do  away  with  the  separate  pens  now  main- 
tained at  the  leading  stock  yards, which  have  been  the  cause  of  more  or 
less  dissatisfaction  but  which  have  been  necessary  to  prevent  the  spread 
of  the  disease.  Such  a  change  would  simplify  the  regulations,  make 
the  prevention  more  nearly  absolute,  and  would  save  the  annoyance 
and  loss  of  which  shippers  from  the  iufected  district  now  complain  on 
account  of  discriminations  made  by  buyers  against  cattle  from  the 
quarantine  pens. 

Experiments  to  test  this  method  will  be  made  during  the  summer  of 
1894  on  a  plan  which  it  is  hoped  will  give  decisive  results.  The  dipping 
tank  appears  to  work  very  satisfactorily,  and  there  can  scarcely  be  a 
doubt  as  to  the  possibility  of  passing  the  animals  through  it  with  the 
necessary  facility  ai^i  rapidity.  The  only  question  is  as  to  the  efficiency 
of  the  mixture  which  is  used  for  killing  the  ticks.  These  parasites  have 
great  powers  of  resistance,  and  in  our  experiments  at  the  Bureau  labo- 
ratory they  have  not  been  killed  by  chemical  agents  of  various  kinds, 
even  when  far  too  concentrated  to  be  applied  to  the  bodies  of  cattle. 

MALADIE  DU   CO'lT. 

This  exotic  disease,  which  has  been  known  in  Europe  since  1796,  was 
first  discovered  in  the  United  States  in  1884.  It  was  doubtless  intro- 
duced with  some  of  the  horses  imported  for  breeding  purposes,  and  its 
nature  not  being  at  first  recognized  its  dissemination  occurred  before 
attention  was  attracted  to  it.  A  considerable  number  of  animals  were 
found  to  be  infected  in  Illinois,  and  the  danger  to  the  horse  industry 
was  such  that  the  disease  was  eradicated  through  the  efforts  of  the  State 
authorities. 

At  that  time  there  were  rumors  of  the  existence  of  the  disease  in 
other  States,  but  if  it  existed  elsewhere  the  aft'ected  animals  were  not 
located  and  interest  in  the  subject  soon  subsided. 

In  1892  this  Bureau  was  informed  of  a  disease  affecting  breeding 
horses  in  northwestern  Nebraska,  which  had  the  general  characters  of 
maladie  du  co'ft.  Dr.  George  C.  Faville  was  detailed  to  make  an  inves- 
tigation, and  after  examining  a  considerable  number  of  animals  reported 
that  this  disease  existed  there  and  that  probably  200  horses  were 
infected. 

No  steps  were  taken  for  the  eradication  of  the  malady  until  June  12, 
1893,  when  Dr.  Faville  was  again  ordered  to  Nebraska  with  instruc- 
tions from  the  Secretary  of  Agriculture  to  cooperate  with  Mr.  Edward 
Shelden,  agent  of  the  Bureau  of  Animal  Industry,  for  the  purchase  and 
destruction  of  all  affected  animals.  It  was  found  that  a  large  number 
of  the  diseased  animals  discovered  by  the  investigation  of  1892  had 
since  died,  and  the  horse-owners  of  the  infected  section  had  taken  pre- 
cautions which  had  to  a  large  extent  prevented  the  ftirther  dissemina 
tion  of  the  contagion.  Thirty-two  diseased  animals  were  found  in 
Nebraska  and  five  in  South  Dakota.    These  were  all  purchased  and  killed. 

The  expense  of  eradicating  this  disease  in  the  States  mentioned, 
including  the  salaries  and  traveling  expenses  for  the  time  the  animals 
were  being  searched  out,  was  as  follows : 

Salaries $2,512.42 

TraveliDg  expenses 1,096.12 

Cost  of  horses  (37) 1,624.00 

Total 6,232.54 

AG  93 ^9 
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This  disease  is  incurable  by  any  method  of  treatment  now  known, 
although  a  small  proportion  of  the  affected  animals  recover  without 
treatment.  The  course  of  the  malady  is  slow,  and,  although  it  at  first 
appears  as  a  local  affection,  it  becomes  generalized  after  a  few  weeks  or 
months,  and  animals  may  live  for  three  or  four  years,  being  capable  of 
disseminating  the  contagion  during  all  this  time.  It  is,  consequently^ 
necessary  to  destroy  affected  animals  in  order  to  eradicate  the  disease. 
In  doing  this,  compensation  must  be  paid,  as  affected  horses  are  in 
most  cases  capable  of  doing  some  work,  and,  unless  they  are  bred, 
there  is  no  danger  to  other  animals  from  them.  It  is  this  chance  of 
their  being  bred,  either  by  the  present  or  some  subsequent  owner, 
which  makes  it  essential  that  they  should  be  destroyed. 

The  disease  is  one  which  rapidly  spreads  among  breeding  stock,  and 
in  some  cases  is  so  mild  that  no  symptoms  can  bo  discovered  except 
upon  the  most  careful  examination  by  a  veterinarian.  A  stallion 
affected  in  this  mild  form  may  be  purchased  by  a  person  who  has  not 
the  slightest  idea  that  the  animal  is  unsound,  and  the  result  is  the 
infection  of  a  large  number  of  mares  before  any  one  in  the  locality  sufr 
pects  that  the  deadly  contagion  has  been  introduced. 

The  existence  of  this  disease  in  the  United  States  is  a  great  menace 
to  the  horse  industry.  If  permitted  to  spread  over  a  large  territory,  it 
will  be  very  ditticult  to  eradicate  it,  and  the  work  will  require  much 
tjiime  and  a  large  expenditure  of  money.  Eradication  wherever  it  is 
discovered  is  therefore  very  important. 

The  extirpation  of  this  disease  in  Nebraska  removes  the  d.anger  from 
that  outbreak,  but  it  is  possible  that  affected  animals  still  exist  in  the 
country,  and  horse-owners  should  be  on  their  guard.  A  disease  so 
fatal,  and  one  which  is  exotic  and  so  easily  extirpated,  should  not  be 
allowed  to  remain  on  our  soil.  But  owners  of  disearsod  horses  do  not 
rei)ort  its  presence  in  their  animals.  On  the  contrary,  some  of  them 
conceal  it  and  allow  their  animals  to  communicate  it  to  otht^rs.  With 
such  a  lack  of  public  si)irit  among  citizens,  the  complete*,  extermination 
of  the  disease  may  require  cousiderablo  time,  but  if  stamped  out 
wherever  found  it  will  eventually  entirely  disappear. 

TUBER<^.ULOSIS. 

Although  tuberculosis  is  undoubtedly  a  contagious  disease,  and  is 
spread  from  one  State  to  another  by  the  shipment  of  affected  animals, 
tliis  Bureau  has  not  undertaken  to  control  or  eradicate  it.  The  general 
distribution  of  the  disease,  the  number  and  the  value  of  the  animals 
infected,  and  the  large  force  of  inspectors  that  would  be  required,  have 
made  it  evident  that  careful  deliberation  should  be  given  to  the  subject, 
as  the  work,  when  undertaken,  will  involve  gi^eat  expense. 

Preliminary  investigations  have  been  undertaken  for  determining^ 
more  accurately  than  is  now  known,  the  proportion  of  animals  affecteo.^ 
the  best  means  of  detecting  the  disease,  and  the  most  practicable 
measures  for  its  prevention  and  eradication.  Tuberculin  is  being  made 
hi  the  laboratory  of  the  Bureau  and  is  distributed  to  State  authorities 
having  jurisdiction  over  the  diseases  of  animals^  as  a  means  of  cooper-^ 
ating  with  them.  This  chemical  substance,  which  is  produced  during 
the  growth  of  the  bacillus  in  suitable  liquids,  is  of  inestimable  value 
in  detecting  the  disease,  since,  when  injected  under  the  skin  in  proper 
doses,  it  causes  the  temi)erature  to  rise  from  2°  to  5°  F.,  while  in 
he>^<thy  animals  no  such  effect  is  pro<luced. 
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Heretofore  all  of  the  tuberculin  to  be  obtained  in  this  country  was 
Imported  from  Europe  and  sold  at  prices  which  greatly  restricted  its 
use.  There  is  now  great  demand  for  it,  but  the  facilities  of  the  Bureau 
have  hardly  been  sufficient  to  supply  the  local  authorities  who  have 
been  using  it.  Public  interest  in  the  question  of  limiting  the  preva- 
lence of  tuberculosis  is  rapidly  increasing  and  one  State  after  another 
is  taking  up  the  work.  It  is  probable,  therefore,  that  preparations 
must  soon  be  made  for  preparing  tuberculin  in  much  larger  quantities 
than  heretofore.  This  will  require  an  increase  in  the  expenditures  for 
the  laboratory,  but  there  certainly  is  no  other  way  in  which  such  valua- 
ble assistance  and  cooperation  can  be  given  to  local  authorities  with  the 
same  expense. 

Tuberculosis  considered  as  a  disease  of  the  domesticated  animals  is, 
on  account  of  the  frequency  of  its  occurrence  and  the  losses  which  it 
causes,  the  most  important  of  any  with  which  we  have  to  deal.  It 
therefore  demands  attention  from  an  economic  point  of  view.  In  addi- 
tion to  this,  however,  it  is  one  of  the  most  frequent  and  fatal  diseases 
of  mankind,  and  may  be  communicated  from  animals  to  people  who 
consume  tubercular  meat  and  milk.  There  is,  consequently,  every 
reason  why  this  Bureau,  which  is  charged  with  the  duty  of  cooperat- 
ing with  the  State  authorities  to  prevent  the  spread  of  communicable 
diseases  of  animals  from  one  State  to  another,  should  do  what  is  pos- 
sible to  limit  the  spread  of  tuberculosis. 

Investigations  have  been  made  and  are  being  continued  to  determine 
the  frequency  with  which  the  bacillus  of  this  disease  is  to  be  found  in 
the  milk  from  tuberculous  cows.  These  investigations,  so  far  as  they 
have  gone,  indicate  that  the  danger  to  the  public  health  from  this 
source  is  not  so  great  as  has  been  supposed  by  some  authorities.  That 
there  is  some  danger,  however,  is  evident  from  researches  which 
have  already  been  made  by  other  investigators.  "No  doubt  the  pres- 
ence of  the  bacillus  in  the  milk  depends  upon  whether  the  develop- 
ment of  tubercles  has  invaded  the  mammary  glands.  The  questions 
connected  with  this  aspect  of  the  subject  are  of  such  vital  imi)ortance 
that  they  should  be  decided  at  an  early  day,  and  the  danger  may  in  the 
meantime  be  avoided  by  pasteurizing  the  milk  before  it  is  used. 

The  danger  of  communicating  tuberculosis  to  man  through  infected 
meat  is  not  so  great  as  through  infected  milk.  Meat  is  generally  eaten 
cooked,  and  is  as  a  rule  raised  to  a  sufficient  temperature  to  destroy 
the  vitality  of  the  bacilli.  The  meat  inspection  now  applied  by  this 
Bureau  to  carcasses  slaughtered  for  the  interstate  and  foreign  trade  is 
an  additional  protection  of  much  value. 

It  has  recently  been  asserted  that  the  meat  and  milk  of  tuberculous 
animals  contain  a  sufficient  quantity  of  tuberculin  to  make  tbera  espe- 
cially dangerous  articles  of  food  for  i>eople  already  affected  with  tuber- 
culosis. This  assertion,  extremely  alarming  to  the  large  number  of 
people  who  are  more  or  less  affected  with  the  disease,  is  based  on  the 
known  fact  that  tuberculin  is  produced  during  the  multiplication  of  the 
bacillus,  and  when  introduced  into  the  tissues  of  an  affected  person  in 
sufficient  quantity  it  causes  an  access  of  fever,  which  is  probably  accom- 
panied by  a  temporary  increase  in  the  development  of  the  germs. 
These  facts,  however,  do  not  warrant  the  conclusion  just  mentioned, 
which  has  been  drawn  from  them.  It  is  extremely  doubtftil  if  tuber- 
culin exists  at  any  one  time  in  the  tissues  or  in  the  milk  in  sufficient 
quantity  to  affect  the  persons  consuming  these  articles  of  food.  It  is 
equally  doubtful  if  it  would  produce  its  characteristic  effects  when  taken 
into  the  stomach  of  the  consumer,  even  if  it  should  exist  in  the  food 
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to  such  an  extent  that  the  consumer  of  these  articles  would  receive  a 
full  dose  in  the  amount  of  food  consumed  at  one  time.  Tuberculin,  to 
produce  its  characteristic  effect,  must  be  in jected  hypodermically  into 
the  tissues.  When  it  is  administered  by  the  stomach,  we  have  good 
reason  to  believe  that  it  is  decomposed  by  the  digestive  processes, 
either  partially  or  completely,  and  that,  consequently,  its  ingestion  is 
not  accompanied  by  the  danger  which  has  been  attributed  to  it. 

There  is  already  enough  alarm  felt  in  connection  with  the  danger  of 
consuming  the  products  of  tuberculous  animals  without  unduly  magni- 
fying the  results  which  may  follow  to  the  helpless  consumer.  So  far 
from  sharing  the  view  alluded  to  above,  the  writer  is  of  the  opinion 
that  it  is  perfectly  safe  to  consume  the  carcasses  of  animals  which  are 
only  slightly  affected  and  which  are  in  a  satisfactory  condition  of  flesh. 
The  emaciated  carcasses  of  tuberculous  cattle  should  under  all  circum- 
stances be  condemned,  as  well  as  all  carcasses  in  which  there  is  any 
considerable  development  of  the  tubercular  process.  But  when,  as  is 
very  frequently  the  case  with  animals  slaughtered  on  the  tuberculin 
test,  there  is  only  an  insignificant  lesion  in  one  of  the  lymphatic  glands 
and  the  animal  is  fat,  free  from  fever,  and  shows  the  general  signs  of 
good  health,  the  quality  of  the  meat  is  not  affected,  and  it  may  l^  con- 
sumed vfith  perfect  safety.  The  demand  for  the  condemnation  of  these 
carcasses  is  based  upon  sentiment,  not  upon  reason;  and  it  is  the  duty 
of  the  scientist  to  advise  against  such  useless  destruction  of  food  prod- 
ucts, the  wholesomeness  of  which  has  not  been  impaired. 

GLANDERS. 

Glanders  is  a  contagious  and  incurable  disease  of  horses,  more  wide- 
spread than  is  generally  supposed.  It  is  also  communicated  to  man 
from  affected  horses,  and  is  then  nearly  always  fatal  in  its  results. 
This  disease  has  been  allowed  to  spread  without  adequate  efforts  for 
its  control,  until  it  can  now  be  found  in  nearly  every  city  of  any  con- 
siderable size  and  in  many  country  districts.  The  greatest  obstacle 
heretofore  existing  to  its  eradication  was  the  diflQcSty  of  making  a 
l)Ositive  diagnosis  with  many  suspected  animals.  With  many  affected 
horses  the  symptoms  are  obscure  and  indefinite,  but  the  power  to  com- 
municate the  disease  is  just  as  marked  as  with  those  having  the  most 
apparent  symptoms. 

Fortunately,  it  has  been  shown  by  recent  researches  that  the  bacillus 
of  glanders  produces  a  substance  during  its  growth  in  culture  Uqoids 
similar  to  the  tuberculin  produced  by  the  bacillus  of  tuberculosis,  and 
that  this  substance,  which  is  called  mallein,  may  be  used  for  the  diag- 
nosis of  glanders  in  the  same  manner  as  tuberculin  is  used  for  the 
diagnosis  of  tuberculosis.  The  greatest  problem  connected  with  the 
control  of  glanders  is,  therefore,  solved,  and  the  question  is  no  longer 
one  of  possibility  but  of  expediency. 

In  order  to  assist  State  authorities  in  this  work,  mallein  is  prepared 
at  the  laboratory  of  the  Bureau  and  is  supplied  to  them  without  expense. 
Occasionally  a  veterinarian  is  detailed  to  conduct  the  test  and  decide 
doubtful  cases,  but  the  number  of  veterinarians  available  for  such 
work  on  the  force  of  the  Bureau  is  so  small  that  it  is  impossible  to 
respond  to  all  requests  from  local  authorities  for  such  assistance.  It 
is  evident  that  more  vigorous  efforts  should  be  made  to  eradicate  this 
dangerous  and  desti*uc3ve  disease.  The  losses  from  it  each  year  most 
be  enormous,  but  it  is  impossible  to  obtain  any  general  statistics.  The 
danger  to  mankind  is  also  considerable,  and  every  year  cases  are 
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recorded  of  its  transmission  to  attendants  of  diseased  horses  or  to 
unsuspecting  persons,  who  have  received  the  vims  in  the  eye,  nose,  or 
mouth  as  it  has  been  blown  irom  the  nostrils  of  some  horse  they  have 
passed  on  the  streets. 

We  know  now  that  glanders  arises  from  contagion  only,  and  that  it 
may,  consequently,  be  stamped  out,  as  pleuro-pneumonia  has  been,  by 
the  judicious  application  of  veterinary  sanitary  measures.  Efforts  for 
its  suppression  are  all  the  more  indicated  in  this  time  of  depression  in 
the  horse  industry,  when  the  losses  from  the  malady  are  severely  felt, 
<and  when  the  compensation  for  condemned  animals  would  be  less  than 
under  ordinary  conditions. 

INSPECTION   OF   ANIMALS   IN  TRANSIT. 

The  inspection  of  animals  which  are  in  course  of  transportation  from 
one  State  into  another  or  into  foreign  countries,  or  which  have  been 
imported  from  foreign  countries  into  the  United  States,  has  been  main- 
tained. The  object  of  this  is  to  prevent  the  dissemination  of  the  dis- 
eases of  cattle  which  already  exist  in  the  United  States,  to  prevent  the 
introduction  of  contagious  diseases  with  imported  animals,  and  to  enable 
our  inspectors  to  certify  to  the  healthfiilness  of  exported  animals.  The 
number  of  animals,  mostly  homed  cattle,  which  must  be  inspected  for 
these  purposes  is  very  large,  and  the  work  is  arduous  and  exacting. 

INSPECTION   OF   SOUTHERN  CATTLE. 

During  the  quarantine  season  from  February  15  to  December  1, 1893, 
the  inspectors  of  this  Bureau  inspected  64,184  carloads  of  cattle  from 
the  infected  district.  These  cars  containcMl  1,737,380  head  of  cattle, 
which  were  placed  in  the  quarantine  pens  and  kept  separate  from  sus- 
ceptible animals.  Of  these  cattle  20,075  carloads  were  in  transit  for 
points  beyond  the  first  stock  yards  where  they  were  examined.  In  all 
of  these  cases  the  cars  and  waybills  were  marked  and  the  inspectors  at 
the  other  cities  were  notified,  in  order  that  there  might  be  a  supervision 
of  their  movement  until  their  destination  was  reached. 

The  cleaning  and  disinfection  of  the  cars  in  which  infected  cattle 
have  been  shipped  is  performed  under  the  8uper\ision  of  the  Bureau 
inspectors.  During  the  season  of  1893  they  reported  the  disinfection 
of  56,406  cars. 

In  addition  to  the  supervision  of  such  cattle  moved  by  rail  for 
slaughter,  there  were  inspected  248,230  head  of  cattle  shipped  or  driven 
from  Texas  for  grazing  purposes.  Of  these,  4,182  were  from  the  infected 
area,  and  were  held  in  quai*antiue  until  they  could  be  safely  moved.  It 
was  also  necessary  to  intercept  and  quarantine  42,500  other  cattle  which 
the  owners  were  attempting  to  drive  across  the  quarantine  line  in  vio- 
lation of  the  regulations. 

It  will  be  seen  from  this  statement  of  the  work  accomplished  that  the 
prevention  of  Texas  fever  involves  a  service  of  considerable  magni- 
tude, and  one  that  is  distributed  over  a  very  large  territory. 

INSPECTION  OF  IMPORT  ANIMALS. 

The  inspection  of  animals  imi>orted  into  the  United  States  has  been 
continued  under  the  act  of  Congress  approved  August  30, 1890.  On 
account  of  the  official  announcement  by  the  Government  of  Great 
Britain  that  cattle  imported  into  that  country  from  Canada  were  found 
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affected  with  contagious  pleuro-pnemnonia,  this  Department  issued  ai 
order  on  February  3,  1893,  requiring  that  all  cattle  imported  into  th( 
United  States  from  Canada  should  be  retained  in  quarantine  for  \ 
period  of  ninety  days.  The  total  number  of  animals  arriving  fron 
Canada  inspected  by  this  Bureau  at  the  time  of  irajyortation  wa 
462,092.  Of  these,  445,507  were  sheep,  577  were  cattle,  and  16,0(W 
were  swine.  The  quarantine  stations  established  at  the  ports  of  Not 
York,  Boston,  and  Baltimore  for  the  reception  of  animals  imported  fron 
countries  not  on  the  American  continent  were  maintained  during  th< 
year  under  the  regulations  which  have  been  enforced  for  a  number  o 
years.  The  total  number  of  animals  quarantined  at  these  stations  wa 
1,297,  of  which  77  were  cattle,  1,189  were  sheep,  24  were  swine,  and' 
were  trained  animals.  No  cases  of  contagious  diseases  were  fount 
among  the  imported  animals  during  the  year.  Attention  is  again  callo< 
to  the  fact  that  no  legislation  has  been  enacted  which  provides  fo 
the  inspection  of  horses  imported  into  the  United  States.  These  ani 
mals  are  sobject  to  several  very  dangerous  contagious  diseases,  wbicl 
may,  at  any  time,  be  introduced  with  them.  Already  one  disease 
known  as  ^'douriuc,"  or  "maladie  du  co'it,"  which  is  not  indigenous  t< 
this  country,  has  been  introduced  by  horses,  and  this  Departmen 
deemed  the  matter  of  sui'h  importance  that  measures  were  taken,  a 
considerable  coat,  for  eradicating  it. 

mSPECTlON   OF   EXPORT    CATTLE. 

The  ins])ection  of  cattle  for  export  has  been  continued  during  thi 
year  under  the  provisions  of  the  act  of  Congress  approved  August  30 
1800.  The  total  number  of  inspections  made  during  the  iiscal  yea 
ending  June  30, 1893,  was  011,542.  This  number  includes  reinspection 
at  ports  of  export  of  cattle  previously  inspected  at  the  interior  stool 
yards.  The  total  number  of  cattle  tagged  for  export  was  289,240.  O 
the  total  number  of  cattle  examined  292  were  rejected  for  variou 
causes  as  not  being  in  proper  condition  for  shipment  abroad.  Tl^/ 
exports  of  live  cattle  were  about  100,000  head,  or  25^  per  cent  less  thai 
the  preceding  year.  The  falling  off  occurred  during  the  last  half  of  th 
year,  as  the  first  two  quarters  showed  a  slight  increase.  This  I038  0 
trade  appears  to  have  been  the  result  of  an  increase  in  the  cost  of  expor 
cattle  in  the  American  market,  which  amounted  to  from  80  cents  to  $. 
per  100  pounds. 

VESSEL  INSPECTION. 

The  inspection  of  vessels  has  been  continued  in  accordance  withthi 
regulations  prescribed  under  the  act  of  Congress  api)roved  March  3 
18V)l,  for  the  safe  transport  and  humane  treatment  of  cattle  in  thei 
voyage  across  the  Atlantic.  The  total  number  of  vessels  inspected 
was  ()96,of  which  282  sailed  from  the  port  of  New  York, 209  from  Boston 
I  from  Portland,  13  from  Newport  News,  69  from  Philadel])hia,  6  fron 
Norfolk,  and  116  from  Baltimore.  Of  294,002  head  of  cattle  landed  ii 
vTieat  Britain  during  the  fiscal  j'^ear  the  losses  at  sea  amounted  to  bu 
',377,  being  0*47  per  cent,  or  less  than  one-half  of  1  per  cent.  The  los 
or  1892  was  seven-eighths  of  1  per  cent,  and  for  1891  it  was  If  per  ceni 
There  has  consequently  been  a  continuous  diminution  of  losses  at  sei 
as  the  result  of  the  enforcement  of  the  regulations  of  this  Department 
The  regulations  bearing  upon  this  are  the  Texas  fever  regulationfl 
"vhich  prevent  the  infection  of  export  cattle  with  this  disease;  tb 
inspection  of  export  cattle,  whichprevent«  diseased  animals  fr*om  beiuj 
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exi)orted,  and  the  vessel  inspection,  which  secures  proper  ventilation, 
strong  and  properly  constructed  fittings  for  the  ships,  and  good  attend- 
ance. One  of  the  largest  exporters  recently  informed  the  writer  that 
whereas,  before  the  enforcement  of  these  regulations,  he  had  paid  as 
high  as  8  percent  on  the  value  of  the  export  animals lor  insurance,  he 
had  just  made  a  contract  with  an  insurance  company  insuring  his  export 
cattle  for  this  year  for  three-fourths  of  1  per  cent  on  the  value. 

INSPECTION   OP  AMERICAN   CATTLE   IN   GREAT  BRITAIN. 

This  Bureau  has  continued  the  inspection  of  American  cattle  landed 
at  the  foreign  animal  wharves  in  Great  Britain  during  the  last  fiscal 
year.  The  object  of  this  inspection  is  to  learn  the  condition  in  which 
our  cattle  arrive,  the  extent  of  the  losses  at  sea,  and  to  determine  whether 
the  lung  disease  with  which  some  of  these  animals  have  been  found 
affected  by  the  British  inspectors  was  really  contagious  pleuro-pneu- 
monia  as  alleged.  Without  such  an  inspection  we  would  hiave  no  means 
of  determining  the  beneficial  effects  of  the  various  regulations  for  pre- 
venting disease  and  losses  at  sea  among  export  cattle.  During  the 
year  54  animals  found  among  American  export  cattle  have  been  reported 
by  the  British  veterinarians  as  being  affected  with  contagious  pleuro- 
pneumonia. Our  inspectors  in  Great  Britain  have  examined  the  lungs 
which  were  produced  as  evidence  of  this  disease,  and  have  in  each 
instance  pronounced  the  diagnosis  incorrect,  and  declared  that  the 
animals  were  affected  with  the  noncontagious  forms  of  pneumonia  which 
arise  from  exposure  during  the  voyage.  The  history  of  these  ammaJs, 
however,  has  been  traced  by  following  the  records  of  the  inspection  and 
tagging  in  the  various  stock  yards  in  this  country,  and  it  has  been  clearly 
shown^  that  no  contagious  disease  existed  where  the  animals  were  fat- 
tened, or  where  unloaded  and  fed  in  transit. 

The  effect  of  the  regulations  for  the  inspection  and  supervision  of 
export  cattle  has  been  exceUent  from  every  point  of  view.  The  expor- 
tation of  diseased  cattle  has  been  prevented ;  the  losses  at  sea  have  been 
reduced  to  a  minimum;  the  cattle  have  arrived  in  better  condition  than 
ever  before;  the  insurance  rates  have  been  reduced,  and  the  traffic  has 
been  facilitated.  The  British  restrictions  preventing  the  shipment  of 
American  cattle  inland  have  not  yet  been  revoked,  but  the  reason 
alleged  for  their  enforcement  has  been  removed,  and,  although  the  gov- 
ernment has  been  very  deliberate  and  conservative  in  its  action  con- 
ceriiing  this  matter,  it  is  presumable  that  in  the  end  the  United  States 
will  obtain  fair  treatment  for  this  important  branch  of  its  export  tradCc 
Until  this  is  accomplished,  it  is  extremely  important  that  the  in  spec 
tion  service,  both  in  this  country  and  England,  should  be  maintainedc 
Without  the  record  obtained  from  this  service,  the  argument  in  favor 
of  admission  of  our  cattle  could  not  be  made  conclusive. 

MEAT  INSPECTION. 

The  inspection  of  live  stock  and  their  products  under  the  act  of 
Congress  approved  March  3, 1891,  has  been  continued  in  the  manner 
prescribed  in  the  regulations  of  March  25, 1891.  The  total  number  of 
animals  examined  which  have  been  marked  for  identification  in  the 
manner  prescribed  in  this  law  was,  for  the  fiscal  year  ending  June  30, 
1893,  6,854,702.  Of  this  number  3,922,174  were  beef  cattle;  92,947 
were  calves;  870,512  were  sheep,  and  1,960,069  were  hogs.  There  were 
1,036,809  quarters  of  dressed  beef  tagged  and  exported,  and  10,534,102 
quarters  of  dressed  beef  tagged  for  the  interstate  trade.    There  were 
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9,096,613  packages  of  cainiod,  salted,  and  smoked  be«f  stamped  for 
identification,  and  38,955  packages  of  pork  products  likewise  stamped. 
Of  the  cattle  inspected  there  were  found  diseased  on  ante-mortem  exam- 
ination 95,  and  on  post-mortem  examination  1,584  animals  were  con- 
demned. Tiichinfe  were  found  in  60,108  carcasses  of  swine,  being  3^ 
per  cent  of  those  examined.  Of  the  animiils,  excluding  hogs,  condemned 
as  unfit  for  human  food,  133  were  affected  with  actinomycosis;  583  with 
tuberculosis;  117  with  Texas  fever;  589  were  badly  bruised,  and  the 
remainder  were  otherwise  affected. 

I3IPR0VEMENT    OF   THE   MICROSCOPIC   WORK. 

The  exi)erience  of  the  Bureau  in  making  microscopic  examinations 
under  the  system  first  established  proved  that  one  microscopic  exami- 
nation of  the  three  specimens  taken  from  a  carcass  in  the  manner 
described  in  the  regulations  was  not  sufficient  to  conclusively  establish 
the  freedom  of  the  carcass  from  trichinae.  The  system  was  therefore 
changed  on  September  7, 1892,  and  an  order  was  issued  requiring  a 
double  examination  to  be  made  of  each  of  the  samples  submitted  for 
microscopic  examination.  Out  of  1,172,047  carcasses  examined  since 
this  order  went  into  effect,  there  were  found  on  the  first  examination 
34,552  containing  trichinaj,  while  on  the  second  examination  there 
were  found  5,518  others  iaffected  in  the  same  way.  This  demonstrates 
the  necessity  of  a  second  examination  in  order  to  secure  conclusive 
results. 

COST    OF   INSPECTION. 

The  cost  of  the  inspection  of  cattle,  sheep,  and  calves  for  the  ^ear 
ending  June  30, 1892,  was  5^  cents  per  carcass.  The  cost  of  micro- 
scopic inspection  of  pork  was  6  cents  per  carcass.  For  the  year  end- 
ing June  30,  1893,  the  cost  of  the  iuspection  of  cattle,  sheep,  and 
calves  wa«  reduced  to  4 J  cents  per  carcass,  while  tlie  cost  of  micro- 
scopic inspection  was  increased  by  the  double  examination  to  8f  cents 
per  carcass.  The  following  tables  show  the  cost  of  inspection  in  detail 
by  month s: 

Statement  showing  thenumher  ofanimaU  inspected,  total  cost  of  meat  inspection  andmicro' 
scopical  eji'amination  of  porky  and  average  cost  per  head  for  examination  during  the  fiscal 
years  ended  June  SO,  1S02  and  189S. 

FISCAL  TEAR  ENDED  JUNE  30,  1892. 


Month. 


Naitibcr  of 
cattle, 

sheep,  and 
calvea, 

inspected. 


July 

AnfTTist 

September 

October 

November 

December 

Jauuary 

February 

March 

April 

M^y 

Jane 

Aggregate 


186.000 
280.600 
396, 742 
463,  38-i 
834,997 
dOS,  919 
323.449 
278.869 
308. 182 
289,725 
815, 900 
322,767 


3, 811, 549 


Cost  of  in- 
spection. 


$12. 337. 54 
14. 402. 55 
15,704.69 
16, 224. 24 
18.872.60 
14, 762. 72 
19, 541. 96 
16,127.83 
16.631.24 
15,930.05 
20,887.66 
32.996.65 


214, 459. 73 


Average 

cost  per 

head. 


Number  of 
inspect'Od. 


9,655 
14,650 
36,851 
108,978 
119, 387 
130.995 
118,290 
196,447 
118,297 
141,865 
152, 419 
185,241 


1,276,075 


Cost  of  in- 
spection. 


$2, 025. 51 
2, 236. 62 
3, 950. 17 
5,961.16 
6,047.31 
6,297.02 

6. 451. 60 
7,006.23 
7, 205. 87 

7. 026. 61 
8, 155. 80 

14, 701. 82 


77,065.22 


Average 


CMt 


It  per 
eM; 


(knU, 
21 
15] 
1( 


6| 
6 

n 


Average  cost  of  inspection  for  the  year:  Cattle,  sheep,  and  calves,  5^  cents  per  head;  hogs.  6  cents 
per  head. 
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EXPORTS   OF    INSPECTED   PORK. 


During  the  year  ending  June  30,  1892,  there  vere  exported  of 
iuspected  pork  76,911  cases,  containiug  38,152,874  pounds.  For  the 
year  ending  Jane  30, 1893,  the  exports  of  inspected  pork  amounted  to 
only  41,715  cases,  containing  20,677,410  ponnds.  The  quantity  exported 
directly  to  countries  requiring  inspection  in  1892  was  22,025,098  pounds, 
and  in  1893,  8,059,758.  There  has  consequently  been  a  very  heavy 
decrease  in  the  amount  of  exports  of  inspected  pork  during  the  past 
fiscal  year.  It  is  asserted  by  packers  and  shippers  that  a  considerable 
portion  of  the  inspected  pork  which  is  shipped  to  Great  Britain,  Hol- 
land, and  Belgium  is  reshipped  to  countries  requiring  inspection,  but 
this  Department  has  no  means  of  determining  the  exact  quantities. 
It  should  be  added  that  the  falling  otT  in  the  export  trade  was  notcoQ- 
llned  to  inspected  pork,  but  was  also  marked  in  the  total  quantity  of 
pork  exported  to  all  countries.  In  1892  the  quantity  exported  was 
665,490,616  pounds,  while  in  1893  it  amounted  to  but  527,308,695  pounds. 
This  decrease  is,  no  doubt,  accounted  for  by  the  high  prices  of  pork 
which  have  prevailed  in  this  country  during  the  fiscal  year  1893,  and 
which  affected  the  trade  to  countries  requiring  inspection  more  disas- 
trously than  the  general  trade,  because  the  markets  for  American  pork 
in  those  countries  had  been  more  recently  opened  and  were  less  firmly 
established.  The  following  table  shows  the  number  of  pounds  of 
insjiected  pork  exported  from  the  beginning  of  the  iuspection  to  June 
30, 1893,  by  countries. 
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CiranlrtM  tn  which  rtlpiwd. 
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Statement  §\awing  number  of  pounds  and  cases  of  inspected  pork  exported  during  the 

fiscal  year  ended  June  SO,  1893. 


Countries. 


Germany 

Belgium 

HolUuid 

France 

Great  Britain 

I)enm  ark 

Italy 

Norw ay  and  Sweden 

British  Columbia ^ 

Switzerland 

Total 


Pounds. 


7, 770. 618 

4. 107, 923 

1,822,067 

271,  325 

6, 621,  ?51 

10, 012 

7,803 

25,642 

19, 5U0 

11,169 


20, 677. 410 


Caaaa. 


16. 4M 

7,807 

8.501 

523 

13,248 

2t 

20 

H 

125 

U 


41,711 


ADDITIONAL   LEGISLATION    NEEDED. 

While  the  work  of  meat  inspection  has  been  found  to  be  practicable 
and  has  been  enforced  without  friction,  the  Bureau  is  not  able,  under 
existing  laws,  to  properly  dispose  of  unwholesome  and  condemned  car- 
casses. An  extension  of  the  inspection,  which  has  been  made  since 
the  close  of  the  fiscal  year  ending  June  30, 1893,  to  the  ante-mortem 
and  post-mortem  examination  of  swine,  increases  the  number  of  con- 
demned carcasses  and  adds  to  the  difficulty  of  protecting  consumers 
from  condemned  meat.  The  act  of  Congress  of  March  3, 1891,  under 
which  this  inspection  is  carried  on,  does  not  definitely  provide  for  the 
disposition  of  unwholesome  or  diseased  carcasses.  Section  5  of  this 
act  makes  it  unlawful  for  any  person  to  transport  from  one  State  to 
anotber  the  carcasses  of  any  sbeep  or  swine,  or  the  products  thereof, 
which,  on  the  inspection  provided  by  the  Department  of  Agriculture, 
had  been  declared  by  the  inspector  to  be  unsound  or  diseased.  A  pen- 
alty is  provided  for  any  violation  of  this  section.  There  is  nothing  in 
the  law,  however,  which  prevents  the  marketing  of  these  diseased  car- 
casses in  the  State  where  the  animals  are  killed.  While  there  is  no 
difficulty  in  condemning  an  anim.il  that  is  tbund  to  be  diseased  or  in 
placing  a  tag  on  the  carcass,  it  is  still  possible  for  the  owner  to  remove 
this  tag  and  nse  the  car<;as8  in  the  local  trade.  Jt  may  be  added  that 
it  is  practically  impossible  for  this  Department  to  follow  such  diseased 
carcasses  into  the  local  market  and  prevent  their  being  resold  and 
shipped  outside  of  the  State.  It  is  an  unfortunate  fact  that  there  is 
not  proper  protection  in  the  law  for  the  consumers  of  meat  in  the  State 
where  diseased  animals  are  killed,  and  that  such  meat  may  be  shipped 
into  other  States  without  detection  in  the  manner  above  indicated.  To 
guard  against  this  danger  there  should  be  some  legislation  compelling 
the  immediate  destruction  of  any  animal  or  carcass  found  by  the 
inspectors  of  this  Department  to  be  diseased  and  unfit  for  human 
food.  In  no  other  way  can  the  public  be  properly  protected  against 
the  use  of  this  meat. 

FUTURE  WORK  OP   THE   INSPECTION   DIVISION. 


The  present  duties  of  the  inspection  division  indicate  that  the  inspeo 
tion  of  exx>ort  cattle,  import  cattle,  vessel  inspection,  the  transportation 
of  Southern  cattle,  and  meat  inspection  may  be  considered  as  having 
become  regular  and  permanent  lines  of  work.    These  different  branches 
of  the  service,  with  the  exception  of  meat  inspection,  are  now  well  orgar. 
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ized  and  have  a  force  sufficient  to  cover  the  entire  field  of  work.  The 
meat  inspection  must  still  be  extended  to  many  dili'erent  abattoirs  where 
it  has  not  yet  been  enforced.  An  order  of  September  13, 1893,  extends 
the  meat  inspection  to  all  swine  slaughtered  in  the  United  States  for 
both  the  interstate  and  export  trade.  This  will  require  an  increased 
number  of  inspectors  and  assistants.  The  time  has  come,  however, 
when  there  is  no  longer  reason  for  not  enforcing  the  act  of  March  3^ 
1891,  which  requires  the  inspection  of  all  cattle,  sheep,  and  swine 
slaughtered  for  the  interstate  trade.  The  value  and  desirability  of  this 
inspection  is  appreciated  by  both  the  i)roducer  and  consumer,  and  the 
importance  of  it  is  even  greater  than  is  generally  supposed.  The  aim 
of  the  Department  should  therefore  be,  in  the  fulfillment  of  the  duties 
devolving  upon  it  under  the  statutes,  to  extend  this  inspection  as  rjq)- 
idly  as  possible,  until  all  the  animals  which  are  killed  for  interstate  or 
foreign  commerce  come  under  this  supervision. 

PUnLlCATlONS. 

Three  important  bulletins  have  been  issued  during  the  year — one  on 
Texas  or  Southern  cattle  fever,  which  changes  almost  entirely  pre- 
vailing views  in  regard  to  this  disease;  the  second  giving  a  detioled 
report  of  the  experiments  for  the  cure  of  actinomycosis,  which  demon- 
strates that  this  disease,  so  long  believed  to  be  incurable,  may  be 
treated  with  great  success;  a  third  which  gives  the  results  of  investi- 
gations in  rehition  to  infections  and  parasitic  diseases  of  domesticated 
animals.  These  bulletins  are  all  extremely  important.  They  contain 
investigations  extending  over  a  considerable  period  of  time,  and  they 
are  among  the  most  valuable  scientific  publications  which  have  recently 
been  issued  in  any  country. 

Appended  hereto  are  reports  from  the  Division  of  Animal  Pathology 
and  the  Biochemic  Laboratory. 

nryrSSTIGATION  of   infectious   diseases    of    nOMESTICATED 

ANIMALS. 

By  Dr.  Theobald  Smith,  Chief  of  the  Division  of  Animal  Pathology. 

TUBERCULOSIS  IN  CATTLE.* 

Considerable  attention  has  been  paid  to  this  subject  during  the  year 
by  this  division.  In  view  of  the  widespread  interest  now  manifested 
concerning  this  disease,  it  seemed  best  to  briefly  discuss  here  some  of 
the  means  which  should  be  resorted  to  in  dealing  with  it,  and  to  leave 
the  detailed  statement  of  the  investigations  carried  on  during  the  year 
for  separate  publication  in  the  form  of  bulletins. 

The  subject  of  prevention,  as  applied  to  the  bovine  disease,  has  not 
thus  far  received  the  attention  it  merits.  Comparative  pathologists 
have  exploited  certain  other  phases  largely  bearing  on  meat  inspection. 
Thus  in  Germany  much  discussion  has  taken  place  among  prominent 
veterinary  hygienists  as  to  the  relative  fitness  of  the  meat  of  tubercu- 
lous animals  for  human  food.    Much  investigation  of  a  certain  kind  has 

*The  reader  is  referred  to  the  following  publications  on  this  subject  iu  former 
reports  of  the  U.  S.  Department  of  Agriculture:  First  Annual  Report  of  the  Bureau 
of  Animal  Industry,  p.  350 ;  Sixth  and  Seventh  Annual  Reports  (1889-'90),  p.  45 ;  Report 
of  the  Secretary  of  Agriculture  for  1889,  p.  93:  Special  Report  on  Diseases  of  Cattle, 
p.  398;  Bulletin  No.  3  of  the  Bureau  of  Animal  Industry  (1893),  p.  60. 
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been  stimnlatcd  by  this  discussion  and  much  of  importance  brought  to 
light,  yet  the  problem  of  preventing  the  living  animal  from  taking  the 
disease  has  not  been  the  direct  object  of  these  researches.  It  should 
not  be  forgotten,  however,  that  every  new  fact  elicited  will  in  some  way 
contribute  toward  the  checking  of  this  now  frightfully  prevalent  cat- 
tle disease,  and  that  rational  suggestions  can  have  permanent  value 
only  when  the  natural  history  of  this  disease  in  all  its  bearings  shall 
have  been  most  fully  illuminated.  It  is  fortunate  forveterinary  prophy- 
laxis that  tuberculosis  as  it  occurs  in  the  human  family  has  l)een  made 
the  subject  of  exhaustive  investigations.  From  the  results  obtained 
we  may  draw  freely  in  discussing  the  prev^ention  of  bovine  tuberculosis, 
for  the  bacillus  causing  the  disease  in  cattle  and  the  one  causing  the 
disease  in  man  are  conceded  to  be  identical.  The  recent  investigations 
certainly  do  not  militate  against  this  well-established  fact. 

Concerning  the  prevention  of  human  tuberculosis,  we  encounter  two 
classes  of  opinions.  There  are  those  who  maintain  that,  since  tubercle 
bacilli  are  very  generally  disseminated,  and  therefore  inhaled  by  all, 
the  only  safeguard  is  a  thoroughly  healthj'^  body  which  is  able  to  over- 
come these  intruders.  Others  maintain  that  tubercle  bacilli  are  not 
universally  disseminated,  and  that  the  best  means  of  preventing  the 
spread  of  tuberculosis  is  to  enforce  thorough  disinfection  of  the  expec- 
toration and,  if  possible,  isolation  of  the  patient.  The  exhaustive  inves 
tigations  of  Cornet  support  the  view  that  tubercle  bacilli  are  most 
abundant  in  the  immediate  environment  of  the  phthisical  patient,  and 
that  they  are  not  demonstrable  in  the  dust  of  streets. 

The  great  prevalence  of  bovine  tuberculosis  brings  up  questions  pre- 
cisely similar  to  those  just  stated.  Can  any  check  be  put  upon  the 
continued  increase  of  tuberculosis  by  any  action  on  the  part  of  individ- 
ual cattle-owners,  or  are  we  to  rely  upon  the  vitality  of  cattle  and  their 
physical  improvement  to  destroy  the  bacilli  intioduced  into  the  body 
in  one  way  and  another?  The  problem  x>ertaining  to  human  tuber- 
culosis is  not  of  money  value.  With  cattle  it  largely  is.  To  keep  them 
in  the  best  surroundings  may  cost  more  than  to  neglect  them,  and  it  may 
appear  cheaper  to  allow  an  animal  to  succumb  occasionally  to  tuber- 
culosis or  to  slaughter  an  infected  one  than  to  keep  stables  clean,  dry, 
sunny,  and  well  ventilated,  to  provide  suitable  pasture  in  the  warmer 
seasons,  and  to  remove  and  destroy  all  animals  which  show  the  slight- 
est signs  of  emaciation.  The  problem  of  making  the  laws  of  physiology 
and  hygiene  harmonize  with  the  financial  outeome  in  the  raising  of 
animals  must  be  left  to  each  individual  owner,  so  long  as  no  harm 
springs  therefrom  to  the  public.  In  bovine  tuberculosis,  however,  there 
may  be  much  harm  done  to  human  health  by  the  utilization  of  milk 
containing  the  bacilli  of  tuberculosis  and  by  the  sale  of  meat  from  cattle 
in  an  advanced  stage  of  the  disease.  The  control  of  this  disease  should 
not  be  left  to  the  interested  dairyman  and  cattle  dealer,  but  should 
become  a  subject  of  surveillance  by  those  who  are  appointed  to  watch 
over  the  public  health. 

In  the  following  pages  the  measures  suggested  for  the  restriction  of 
tuberculosis  are  those  which  each  cattle-owner  may  and  should  make 
use  of.  They  are  primarily  written  for  the  instruction  of  the  public, 
for  in  the  prevention  or  the  eradication  of  such  a  contagious  disease  as 
tuberculosis,  it  is  the  action  of  the  individual  owner  which  will  finally 
decide  whether  the  disease  will  continue  to  flourish  or  be  suppressed. 
The  intelligent  persistent  application  of  a  few  simple  rules  by  a  large 
number  of  persons  is  much  more  effective  with  such  an  insidious  and 
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widely  prevalent  disease  than  any  sweeping  measures  in  which  they 
can  take  only  a  subordinate  part  and  by  which  the  root  of  evil  is  not 
attacked. 

THE  WAYS  IN  WHICH    TUBERCLE    BACILLI    ARE    DISCHARGED    FROM    THE    BODY    OF 

TUBERCULOUS    CATTLE. 

Tubercle  bacilli  may  be  discharged  from  any  tuberculous  focus  which 
stands  in  communication  with  the  exterior  of  the  body.  In  the  earlier 
stages  of  the  disease,  when  only  the  lymph  glands  may  be  diseased,  no 
discharge  of  bacilli  can  take  place.  Subsequently,  however,  in  tuber- 
culosis of  the  lungs,  bowels,  uterus,  and  udder  this  may  take  place  at 
any  time. 

The  lungs,  according  to  all  observers,  are  most  frequently  diseased. 
The  rapid  caseation  and  softening  of  small  and  large  masses  of  lung 
tissue  lead  to  the  coughing  up  of  yellowish  opaque  masses  containing 
more  or  less  mucus.  In  most  cases  of  lung  disease,  even  when  quite 
restricted,  were  found  tubercles  and  tuberculous  ulcers  of  the  bronchi 
and  trachea  which  were  in  all  probability  due  to  secondary  infection 
from  the  diseased  lungs.*  In  advanced  pulmonary  disease  the  entire 
mucous  membrane  of  the  trachea  is  frequently  coverlid  with  patches  of 
tubercles. 

Both  the  presence  of  tuberculous  disease  of  the  air  tubes  and  the 
frequent  finding  in  them  of  caseous  masses  are  evidences  of  the  frequent 
upward  discharge  of  infectious  matter.  It  is  claimed  by  some  veteri- 
narians that  such  matter  is  ejected  with  some  force  during  coughing. 

The  rr^.ucous  membrane  of  the  intestines  docs  not  become  affected 
until  somewhat  late  in  the  course  of  the  disease.  In  only  one  animal 
out  of  60  recently  examined,  and  this  the  most  advanced  case  of  all, 
was  the  mucous  membrane  diseased.  In  such  a  case  the  passage  of 
tubercle  bacilli  trom  the  ulcerated  mucosa  can  not  be  called  in  ques- 
tion, and  the  nianme  thus  becomes  a  disseminator  of  the  virus.  This, 
to  be  sure,  may  be  occasionally  infected  before  intestinal  lesions  become 
recognizable.  When  the  lungs  are  affected  the  ex})ectorated  masses 
may  be  swallowed  and  then  discharged  through  the  bowels. 

When  tuberculosis  has  attacked  the  generative  organs  tubercle 
bacilli  may  pass  out  through  the  vagina.  Animals  thus  affected  may 
become  in  more  than  one  sense  dangerous.  The  tubercle  bacilli  may  not 
only  be  discharged  indiscriminately,  but  during  copulation  the  genital 
organs  of  the  bull  may  become  infected,  and  the  viius  thus  transmitted 
to  other  cows  by  the  bull.  Fortunately,  primary  disease  of  the  gener 
ative  organs  of  the  female  seems  to  be  rare.  In  the  many  cases  of 
incipient  tuberculosis  examined  by  the  writer  these  organs  were  free  in 
all  cases.  In  those  cows  in  which  more  or  less  extensive  disease  of 
these  organs  was  observed  the  infection  appeared  to  have  proceeiled 
in  every  case  from  the  peritoneum.  In  other  words,  when  the  uterus 
becomes  tuberculous  the  disease  is  usually  pretty  far  advanced  and 
evidenced  by  other  symptoms. 

When  the  udder  is  affected  the  milk  contains  tubercle  bacilli.  These 
becoue  disseminated  by  spilt  milk  in  the  stables;  but  worse  than  this, 
they  are  taken  into  the  body  of  infants  and  children.  Such  milk  is 
furthermore  dangerous  in  that  it  is  liable  to  infect  calves  at  a  very 
early  age,  and  thus  lay  the  foundations  of  a  disease  which  maybew)me 
a  focus  of  infection  for  young  and  old  in  the  herd  before  death  finally 
carries  off  the  victim. 


*  In  no  ^ase  was  tuberculoRis  of  the  air  tnbes  found  withoat  disease  of  the  lang 
tissne. 
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CHANNELB   OF  INFECTION. 

Having  thus  briefly  sketched  the  diflferent  ways  in  which  tubercle 
ba<5illi  may  leave  the  body  of  diseased  cattle,  it  is  next  in  order  to 
trace  the  ways  in  which  they  enter  the  system. 

The  transmission  of  tubercle  bacilli  from  diseased  to  healthy  cattle 
may  be  both  direct  and  indirect.  In  the  preceding  pages  allusion  has 
been  made  to  the  infection  of  calves  with  milk  from  tuberculous  cows 
and  to  infection  of  bulls  from  cows  and  vice  versa  during  copulation. 
The  virus  may  also  be  transmitted  when  animals  lick  one  another  on 
the  mouth  and  nose.  The  most  common  mode  of  infection  is  evidently 
indirect — through  the  air.  How  this  is  brought  about  has  been  quite 
thoroughly  cleared  up  by  investigation  of  recent  years,  more  especially 
by  those  of  Comet.  The  tubercle  bacilli,  discharged  in  caseous  masses 
from  the  lungs  during  coughing,  from  the  intestines  in  the  manure, 
from  the  vagina  in  secretions,  and  from  the  udder  in  the  milk,  be<5ome 
dried  with  the  adherent  substances  and  are  carried  as  dust  into  the  air, 
to  be  drawn  into  the  lungs  during  inspiration.  Tubercle  bacilli  are  not 
canied  in  the  air  unless  thoroughly  dried,  according  to  the  well-known 
determination  of  Nageli  that  bacteria  are  not  given  off  from  moist  sur 
faces.  It  is  claimed  by  some  that  cattle  may  discharge  masses  from 
the  air  passages  with  considerable  force,  and  that  such  masses  may  be 
inhaled  by  cattle  standing  directly  opposite.  That  tubercle  bacilli  may 
be  transferred  in  this  way  is  not  to  be  denied,  but  moist  masses  can  not 
be  drawn  into  the  air  passages,  and  it  is  more  probable  that  the  glands 
of  the  throat  (retropharyngeal)  may  become  infected  in  this  way.  Again, 
it  is  not  probable  that  tubercle  bacilli  are  discharged  from  caseous  foci 
without  being  imbedded  in  more  or  less  of  the  broken-down  tissue  and 
in  mucus  from  the  air  passages.  Sui'h  moist  masses  can  not  possibl^'^ 
float  or  be  drawn  into  the  lungs.  The  most  frequent  infection  must, 
therefore,  be  attributed  to  the  inhalation  of  thoroughly  dry  bacilU, 
They  are  sucked  in  through  the  trachea  and  main  bronchi  and  lodge 
most  frequently  in  the  large  caudal  lobes. 

The  second  most  important  channel  of  infection  is  the  digestive  tract 
The  introdu(*tion  of  tubercle  bacilli  by  way  of  the  mouth  is  indicated 
by  disease  of  the  submaxillary,  i)arotid,  and  retropharyngeal  glands 
and  by  infection  of  the  mesenteric  and  portal  glands.  The  sour(.'es  of 
the  vinis  which  enters  the  mouth  are  all  discharges  which  soil  the 
food  of  the  animals.  The  cheesy  particles  coughed  up  from  the  lungs 
form  probably  the  major  part  of  the  infectious  material,  although  in 
far  advanced  cases  with  ulceration  of  the  intestines  the  bowel  dis 
charges  must  carry  off  many  tubercle  bacilli.  The  gastric  juice,  ac- 
cording to  some  recent  feeding  experiments  of  Oadt^ac  and  Bournay,* 
seems  to  have  little  or  no  destructive  effect  on  tubercle  baxdlli.  The 
excrement  of  dogs  fed  with  tuberculous  tissues  still  contained  bji^cilli 
capable  of  producing  the  disease  after  inoculation.  The  infectious 
matter  may  thus  be  taken  up  with  the  food  both  on  pastures  and  in 
stables.  A  further  means  of  infection  by  way  of  the  digestive  tract 
already  mentioned  is  through  the  milk  of  tuberculous  cows. 

The  infection  of  the  udder  may  take  place  in  two  ways — from  the 
exterior  and  by  way  of  the  blood.  The  latter  mode  would  take  place 
chiefly  in  advanced  stages,  when  the  disease  had  become  generalized  by 
the  discharge  of  some  focus  into  the  blood  stream.  Though  the  dis- 
ease of  the  udder  may  not  be  visible  or  palpable,  it  is  not  less  danger- 

*  Compt.  rend.  Soc.  de  Biologie,  1893,  p.  599. 
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ous.  External  inrection  may  take  place  tbroiigli  the  liaods  of  tlie 
milker  carrying  the  virus  from  an  infected  adder.  How  freqaent  this 
mode  of  infection  is  wo  have  no  means  of  knowing.  The  writer  has 
seen  about  three  cases  of  present  or  past  infection  of  the  adder  in  a 
hundred  cases. 

A  case  of  adder  infection  is  reported  in  Bulletin  No.  3  of  the  Bureau 
of  Animal  Industry  (on  p.  62).  Though  the  udder  appeared  normal  to 
the  unaided  eye,  the  udder  lymph  glands  ^pnbic)  showed  tuberculoos 
deposits,  Subsequent  microscopic  examination  showed  miliary  taber- 
vies  in  liver  aud  kidneys.  G^uinea  pigs  inoculated  with  some  of  the 
milk  became  tuberculous. 

Inoculation  during  copulation,  when  either  male  or  female  genital 
organs  are  diseased,  is  easily  comprehended.  It  is  not  difficult  to 
understand  that  a  healthy  male  may  infect  a  healthy  female  soon  after 
having  come  into  contact  with  a  diseased  female. 

Tubercnlosis  in  calves  at  birth  is  very  rare.  The  disease  is  usually 
acquired  in  the  uterus  by  the  passage  of  tubercle  bacilli  from  themothOT 
to  the  fn-.tus  in  the  hlood.  The  notion,  at  one  time  quite  prevalent,  that 
tuberculosis  was  largely  inherited  must  be  given  up;  for  statJStios 
show  that  the  number  of  infected  animals  increases  with  age,  and  post- 
mortem examinations  do  not  bear  out  the  inheritance  theory  as  a  means 
of  explaining  the  wide  prevalence  of  bovine  tuberculosis.  W©  do  not 
hereby  deny  the  inheritance  of  a  more  or  less  susceptible  dispositioa  to 
contract  the  disease  on  exposure,  or  the  actual  iufectiou  of  the  fcetos 


■    INFECTIOS    THROUGH     THB     LUNOS     ANI>   THB  DIOBSTIVK 

From  a  purely  practical  point  of  view  it  is  of  the  highest  importance 
to  determine,  as  precisely  as  possible,  the  predominating  channels  of 
infection.  We  have  seen  in  the  preceding  pages  that  the  tubercle 
bacilli  enter  the  body  in  two  ways  mainly — througli  the  lungs  and 
through  the  digestive  tract.  Hence,  disease  of  the  lungs  and  lymph 
glands  of  the  thorax  are  an  indication  of  air  infection,  while  disease  of 
the  glands  of  the  head  and  throat,  of  the  mesenteric  glands  and  of  the 
liver  are  indications  of  food  infection.'  Which  of  these  modes  pre- 
dominates T  Authorities  are  pretty  well  agreed  that,  judging  from  the 
location  of  the  disease,  the  lungs  are  most  frequently  aifected  primarily. 
In  one  herd  of  CO  animals,  all  of  which  were  slaughtered  and  carefully 
examined,  47  out  of  53  diseased  animals  had  been  infected  through 
the  air.  Some  of  these  had  also  been  infected  through  the  food,  bat 
the  air  infection  was  evidently  independent  of  tlie  food  infection, 
whereas  the  food  infection  (in  some  cases)  may  have  been  secondary  to 
the  air  int^tion  in  the  same  animal,  and  caused  by  swallowing  the  mat- 
ter coughed  up  from  diseased  lungs.  The  following  table  summarizes 
the  condition  of  this  herd.  The  sign  -f  indicates  disease  of  the  organ 
or  structure  at  the  liead  of  the  column : 

'  There  are  exceptiona  to  thia  rule  wbicli  space  forbids  ua  to  diacuss  lierc.  It  may 
be  men  tionedthnt  cattle  with  tiiberculosie  oftheluQ)!^  may  swallow  theexjieotomtioD, 
and  thereby  iafoct  the  digoativo  tract  aecondarily. 
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Through  the  kindness  of  the  secretary  of  the  State  Board  of  Health 
of  New  York  the  writer  was  recently  enabled  to  examine  the  major 
portion  of  a  herd  of  grade  Devons  killed  for  the  State  by  Br.  Cooper 
Curtice,  State  cattle  inspector.  This  herd  had  been  tested  by  Br,  Cur- 
tice with  tuberculin  and  found  extensively  diseased.  Appended  is  a 
table  including  those  diseased  animals  which  were  examined  with 
Br.  Curtice.  Those  examined  by  him  alone  presented,  according  to 
his  statement,  practically  the  same  variety  of  changes  found  in  those 
tabulated  on  page  147. 

This  table  shows  that  the  infection  of  the  throat  and  mesenteric 
glands  and  of  the  liver  was  almost  as  frequent  as  that  of  the  lungs  and 
associated  glands.  Here  evidently  infection  of  the  food  played  a  very 
important  role,  and  the  question  arises  whether  the  tubercle  bacilli 
came  through  the  milk  or  through  the  food  soiled  by  infectious  matter 
thrown  oif  from  the  lungs  of  diseased  cattle.  This  it  would  be  difficult 
to  determine.  The  most  acceptable  inference  is  that  it  came  through 
the  milk.  The  milk  of  this  herd  was  used  to  manufacture  butter,  and: 
the  calves  received  the  skimmed  milk.  It  follows,  therefore,  that  they 
would  receive  more  milk  than  in  those  herds  from  which  the  milk  was 
sold  entire.  If  we  bear  in  mind  that  according  to  Scheurlen*  tuber- 
cle bacilli  tend  to  settle  to  the  bottom  rather  than  to  rise  with  the  cream, 
both  when  the  cream  is  allowed  to  rise  on  standing  and  when  it  is  col- 
lected by  centrifugalizing,  the  young  stock  in  this  and  similar  herds 
must  receive  the  greater  number  of  tubercle  bacilli  likely  to  be  pres- 
ent. It  follows  furthermore  that  if  there  is  one  cow  in  the  herd  giving 
milk  containing  tubercle  bacilli  these  are  fed  equally  to  all  the  animals, 
and  all  become  affected  alike.  According  to  Bollinger,  however,  there 
would  be  a  certain  safeguard  in  mixing  the  milk,  for  the  number  of 
tubercle  bacilli  received  by  each  calf  would  be  very  small,  and  when 
below  a  certain  number  infection  would  not  take  place.  This  may  be 
true  under  certain  circumstances,  but  it  should  also  be  borne  in  mind 
that  the  quantity  of  milk  consumed  by  calves  under  such  circum- 
stances is  cousiderable.t 

The  probability  that  the  milk  was  the  soui*ce  of  the  extensive  infec- 
tion in  this  herd  is  strengthened  by  the  fact  communicated  to  me  by 
Br.  Curtice,  that  the  owner  had  lost  cattle  for  many  years  back  and 
not  less  than  five  in  the  preceding  year.  There  must  have  been  some 
advanced  cases  of  disease  in  the  herd  at  that  time  through  the  milk  of 
which  the  yearlings  had  become  infected. 

Circumstances  will,  therefore,  influence  more  or  less  the  manner  of 
the  infection.  In  some  herds  it  may  come  largely  through  the  milk  to 
the  younger  animals,  in  others  through  the  air  of  the  stables  in  which 
the  dried  tubercle  bacilli  are  kept  afloat  by  currents  of  air.  On  the 
whole  a  double  infection  both  through  the  air  and  through  the  food 
seems  to  be  common,  one  or  the  other  predominating  according  to  local 
conditions.  In  the  Kew  York  herd  above  tabulated  the  food  infection 
appeared  to  be  more  intense  than  the  air  infection  and  the  changes 
'nduced  by  the  former  more  advanced.  In  the  herd  examined  in  the 
district  of  Columbia  the  contrary  is  true.  It  should  be  noted  here 
jhat  while  the  average  age  of  the  animals  in  the  latter  herd  was  5^ 
''»ars,  it  was  only  3J  in  the  former. 

See  Bulletin  No.  3,  p.  64. 

According  to  observations  of  my  own,  a  very  smull  number  of  tubercle  bacilli 

cill  produce  disease  in  guinea  pi^,  but  the  disease  is  very  slow  in  its  progress  and 

fikely  to  be  o'-^T-i/^-rVo/i  if  the  guinea  pigs^are  killed  before  the  end  of  tlie  second  or 
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If  we  take  into  consideration  the  intensity  of  tlie  disease  process  it 
would  seem  that  infection  of  the  lungs  is  acquired  later  than  food  infec- 
tion where  animals  are  exposed  to  both.  Food  infection  is  direct,  while 
air  infection  is  more  subject  to  chance  and  more  diluted  in  proportion 
to  the  fresh  air  animals  are  allowed  to  obtain. 

PREVENTIVE  MEASURES. 

The  preceding  pages  point  clearly  to  certain  measures  which  must 
be  carried  out  thoroughly  in  order  to  obtain  and  maintain  a  herd  free 
from  tuberculosis.    These  measures  are  in  brief  as  follows : 

(1)  Destruction  of  all  animals  which  show  a  high  (fever)  tempera- 
ture after  the  injection  of  tuberculin.  Where  the  tuberculin  test  can 
not  be  made,  all  unthrifty  animals,  all  that  cough  or  have  enlarged 
glands  in  any  part  of  the  body,  should  be  at  once  removed  and 
destroyed,  and  this  weeding  out  should  be  practiced  promptly  when- 
ever the  symptoms  above  mentioned  appear.  No  consideration  should 
induce  any  person  to  delay  the  destruction  of  8usi)ected  animals. 
Whenever  the  history  of  a  herd  points  to  the  existence  of  tuberculosis 
for  many  years  such  herds  should  be  slaughtered  entire. 

The  importance  of  this,  weeding  out  of  tuberculous  animals  can  not 
be  overestimated.  It  is  equivalent  to  removing  the  bacilli  of  this  dis- 
ease from  the  surroundings  of  those  animals  still  unaffected.  The 
tubercle  bacilli  can  not  multiply  outside  of  the  body.  They  simply  live 
a  latent  existence  for  a  number  of  months,  and  unless  some  accident 
carries  them  into  the  body  of  other  cattle  they  will  perish.  They  differ 
in  this  respect  very  much  from  the  spores  of  anthrax  bacilli,  which  live 
for  years  in  the  soil,  and  under  favorable  conditions  may  germinate  and 
multiply.  The  tuberculous  animal  is  thus  the  only  manufacturer  of 
tubercle  bacilli,  and  with  its  removal  the  infection  declines  and  dies 
out,  perhaps  entirely,  after  four  to  six  months.  In  this  connection  it 
should  not  be  overlooked  that  the  safety  of  any  herd  demands  that  per- 
sons suffering  fix)m  tuberculosis  (phthisis,  consumption)  should  be  per- 
mitted among  cattle  only  on  the  condition  that  all  sputum  or  expectora- 
tion be  thrown  into  a  receptacle  and  subsequently  mixed  with  some 
disinfectant  or  boiled.  The  identity  of  the  disease  in  man  and  animals 
being  accepted,  this  rule  needs  no  discussion. 

(2)  Even  when  the  disease  has  been  weeded  out  according  to  the  sug- 
gestions made  above,  all  means  of  facilitating  the  transfer  of  bacteria 
from  one  animal  to  another  should  still  be  guarded  against,  beca^ise 
the  tuberculin  test  is  not  entirely  infallible.  The  stock-owner  should  act 
ae  if  tuberculosis  might  be  present  without  his  knowledge.  Hence, 
cattle  should  not  be  placed  so  that  their  heads  are  close  together;  each 
animal  should  have  plenty  of  room  and  occupy  the  same  place  in  the 
stable  at  all  times.  These  precautions  will  prevent  the  nasal  discharges 
of  one  animal  from  striking  the  head  or  soiling  the  feed  of  another.  It 
is  true  that  it  is  impossible  to  prevent  animals  licking  each  other  or 
pastuiiug  in  close  succession  over  the  same  gound  when  outside  of  the 
stable,  but  with  the  worst  cases  and  many  incipient  cases  removed  the 
danger  from  contact  of  one  animal  with  another  is  very  much  reduced. 

To  repress,  as  much  as  i)ossible,  tlie  dissemination  of  tubercle  bacilli 
by  currents  of  air,  dust  should  be  avoided  and  bedding  which 
causes  much  dust  should  not  be  used.  Furthermore  abundant  venti- 
lation of  stables  should  be  provided.  Good  air  has  the  effect  of  dilut- 
ing infected  air  and  thereby  reducing  the  chances  of  inhaling  dried 
bacilli.    It  likewise  improves  the  vigor  of  the  confined  animal  and 
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hence  increases  the  body's  resistance.  Still  better  is  the  open  air 
which  should  be  granted  to  cattle  as  much  as  possible  even  during  the 
colder  season  of  the  year.  The  open  air  greatly  dilutes  any  discharged 
virus  and  the  vicissitudes  of  heat  and  cold,  moisture  and  dryness,  and 
sunlight  soon  succeed  in  destroying  the  vitality  of  tubercle  bacilli. 

(3)  To  restrict  the  dissemination  of  the  disease  among  young  stock, 
the  safest  plan  is  to  bring  skimmed  milk  and  other  dairy  products  to 
the  boiling  point  before  feeding  them.  Jf  the  cows  are  positively 
known  1o  be  healthy  this  maybe  unnecessary,  but  where  any  doubt 
exists,  the  heating  should  be  resorted  to.  Such  a  precaution  will  fur- 
thermore reduce  scouring  among  calves,  which  is  probably  due  in  a 
great  measure  to  bacteria  in  the  food. 

(4)  Disinfection  of  stables  should  be  thorough  after  the  removal  of 
diseased  animals.  This  may  be  accomplished  in  various  ways;  either 
the  stables  may  be  left  unoccupied  for  a  period  of  six  months  or  longer, 
if  possible,  so  that  the  bacilli  may  be  destroyed  in  the  meantime  by 
drying,  wetting  and  drying,  sunlight,  and  other  natural  agencies,  or 
disinfectants  may  be  freely  used.  Since  tubercle  bacilli  are  more  resist- 
ant than  the  majority  of  disease  germs  now  known,  the  strength  of  the 
disinfectant  solution  must  not  be  less  than  as  given  below.  The  follow- 
ing substances  may  be  used: 

(a)  Corrosive  sublimate  (mercuric  chloride),  one  ounce  in  about  8 
gallons  of  water  (one-tenth  per  cent).  The  water  should  be  kept  in 
wooden  tubs  or  barrels  and  the  sublimate  added  to  it.  The  whole  must 
be  allowed  to  stand  for  twenty-four  hours  so  as  to  give  the  sublimate 
an  opportunity  to  become  entirely  dissolved.  Since  this  solution  is 
poisonous  it  should  be  kept  covered  up  and  well  guarded.  It  may  be 
applied  with  a  broom  or  mop  and  used  freely  in  all  parts  of  the  stable. 
Since  it  loses  its  virtue  in  proportion  to  the  amount  of  dirt  pn^sent,  all 
manure  and  other  dirt  should  be  first  removed  and  the  stables  well 
cleansed  before  applying  the  disinfectant.  After  it  has  been  applied 
the  stable  should  be  kept  vacant  as  long  as  possible.  Before  the  ani- 
mals are  allowed  to  return  it  is  best  to  flush  those  parts  which  the 
animals  may  reach  with  their  tongues,  to  remove  any  remaining  poison. 

(h)  Chloride  of  lime,  5  ounces  to  a  gallon  of  water  (4  per  cent).  This 
should  be  ai)])lied  in  the  same  way. 

{€■)  The  following  disinfectant  is  very  serviceable.  It  is  not  poison- 
ous but  quite  corrosive,  and  care  shoidd  be  taken  to  protect  the  eyes 
and  hands  from  accidental  splashing. 

Crude  carbolic  acid one-b.ilf  gaHun. 

Crude  sulphuric  acid one-half  gal lou. 

These  two  substances  should  be  mixed  in  tubs  or  glass  vessels.  The 
sulphuric  acid  is  very  slowly  added  to  the  carbolic  ac^id.  During  the 
mixing  a  large  amount  of  heat  is  developed.  The  disinfecting  power 
of  the  mixture  is  heightened  if  the  amount  of  heat  is  kept  down  by 
I)lacing  the  tub  or  glass  demijohn  containing  the  carbolic  acid  in  cold 
water  while  the  sulphuric  acid  is  being  added.  The  resulting  mixture 
is  added  to  water  in  the  ratio  of  1  to  20.  The  gallon  of  mixed  acids 
will  thus  furnish  20  gallons  of  a  strongly  disinfectant  solution  having 
an  o])aque  milky  ai)pearance.  This  solution  may  be  objectionable  in 
so  far  as  the  milk  may  become  tainted  with  the  odor  of  carbolic  acid. 

{d)  Whitewash  is  not  in  itself  of  sufficient  strength  to  destroy  tuber- 
cle bacilli,  but  by  imprisoning  and  incrusting  them  on  the  walls  of 
stables  they  are  made  harmless  until  destroyed  by  prolonged  drying. 
v^liitpv'0  5}bi»»fl:  fiihnnUl  be  p^ec*'*ded  by  thorough  cleansing. 
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Particular  attention  shonld  be  paid  to  the  sides  and  ceiling  of  stables. 
All  dust  and  cobwebs  should  be  periodically  washed  down.  Those 
parts  coming  into  contact  with  the  heads  of  cattle — stanchions,  halters, 
troughs,  etc — should  be  frequently  cleansed,  and  disinfected  when  they 
have  been  used  by  diseased  cattle. 

Disinfection  is  at  bottom  a  cleansing  process,  and  whatever  contrib- 
utes to  the  cleanliness  of  a  stable  is  in  fact  so  much  disinfection.  The 
prompt  removal  of  manure,  the  proper  drainage  of  the  floors  of  stables, 
sufficient  ventilation  and  light,  all  contribute  towards  the  elimination 
or  destruction  of  the  infectious  agent. 

In  the  open  air  the  bacilli  of  tuberculosis  are  much  more  quickly 
destroyed  than  in  protected  places.  Disinfection  is,  of  course,  out  of 
the  question  on  pastures.  It  has  already  been  stated  that  persons 
suffering  with  tuberculosis  should  not  be  allowed  to  expectorate  where 
cattle  are  grazing.  In  fact  this  rule  should  be  upheld  with  reference 
to  all  places  about  a  farm  frequented  by  animals. 

It  may  be  argued  that  if,  after  all  precautions  have  been  taken,  tuber- 
culosis may  still  lurk  in  a  herd,  preventive  measures  are  in  the  end 
useless  and  of  no  avail.  This  gloomy  view  of  the  situation  is  uncalled 
for,  for  several  reasons: 

The  tuberculin  test  will  weed  out  all  severe  and  most,  if  not  all,  mild 
cases.  If  any  remain  they  are  in  all  probability  mild,  stationary,  or 
partially  healed  cases  with  merely  gland  affections  not  discharging 
tubercle  bacilli. 

Tuberculosis  differs  from  many  other  infectious  diseases  since  the 
quantity  of  the  virus  and  the  frequency  with  which  it  is  introduced  into 
the  body  determine  the  severity  and  the  rapidity  of  the  disease  process. 
Thus  an  animal  continually  exposed  to  a  large  quantity  of  tubercular 
virus  is  much  more  likely  to  become  diseased  than  one  exposed  only 
occasionally  to  dried  bacilli  in  the  air.  Hence  the  reduction  of  the 
quantity  of  virus  discharged,  even  if  it  be  not  wholly  eliminated,  will 
greatly  aid  in  keeping  down  the  disease.  In  the  second  plaee,  the  gen- 
eral care  which  animals  receive  will  in  all  probability  by  an  increased 
vigor  of  the  body  resist  the  invasion  of  tubercle  bacilli.  When  these 
enter  the  body  only  very  rarely  and  in  small  numbers,  the  vigorous 
animals  may  resist  the  multiplication  of  such  minimum  doses  of  virus, 
and  no  disease  will  appear,  or  else  a  trifling  affection  may  be  speedily 
followed  by  cure.  The  writer  has  not  infrequently  found  in  animals 
traces  of  former  disease  entirely  healed.  Evidences  of  several  distinct 
infections  of  different  ages  in  the  same  gland  have  also  been  observed. 
There  is  thus  encouragement  enough  for  those  who  will  faithfully  carry 
out  the  suggestions  given  above,  and  who  will  at  the  same  time  pay 
attention  to  the  general  laws  of  hygiene  governing  animal  life. 

Bearing  on  these  considerations  comes  the  important  one  concerning 
the  relative  resistance  of  different  breeds  to  tuberculosis.  Much  of  the 
current  information  on  this  subject  will  need  revision.  It  is  evident 
that  to  compare  the  relative  susceptibility  of  cattle  of  different  breeds 
they  should  be  in  the  same  surroundings  and  exposed  to  the  same  rela- 
tive quantity  of  virus  for  the  same  len^h  of  time.  Thus  in  some  herds 
the  individual  animals  may  be  exposed  to  a  much  larger  quantity  of 
virus  and  for  a  much  longer  x)eriod  of  time  than  in  others.  Again,  the 
surroundings  of  some  herds  may  be  so  unhealthful,  so  debilitating,  as 
to  greatly  reduce  the  natural  resistance  of  the  organs  and  tissues  to 
this  disease.  In  the  investigations  of  this  division  the  writer  has  pro- 
posed to  himself  the  question  whether  the  relative  susceptibility  of 
breeds  can  not  be  gauged  by  a  careful  study  of  the  characters  of  this 
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disease,  as  observed  at  the  autopsy.  The  solution  of  this  question  will 
require  a  large  amount  of  material  laboriously  gathered  during  a  con- 
siderable period  of  time.  The  results,  however,  it  is  believed,  will 
fully  repay  the  labor.  At  present  the  material  collected  is  not  of  suf- 
ficient volume  to  permit  any  generalizations. 

The  bearing  of  tuberculosis  on  the  public  health  demands  careful 
municipal.  State,  and  national  control  of  this  disease,  especially  in  case 
of  dairies  supplying  the  public  with  milk,  butter,  and  cheese.  The  sale 
of  the  milk  of  tuberculous  cows  should  be  forbidden  as  directly  inimical 
to  human  health.  The  fitness  of  beef  as  food  shou  d  in  every  case  be 
settled  by  an  inspector  appointed  by  the  city.  State,  or  nation,  and  not 
left  to  the  decision  of  those  financially  interested.  For  this  purpose  a 
set  of  regulations  carefully  drawn  up  should  govern  the  decision  of  the 
inspector  so  as  to  leave  as  little  margin  as  possible  for  the  personal 
bias  of  this  public  servant  to  influence  his  judgment.  Doubtful 
cases  may  now  and  then  arise  for  which  the  inspector  may  find  no  ade- 
quate rulings  and  which  must  be  decided  according  to  his  best  judg- 
ment. The  proper  technical  training  of  such  officers  becomes  thus  a 
subject  of  considerable  importance. 

Another  phase  of  this  question  which  should  not  be  overlooked  is  the 
relative  danger  of  the  air  of  cow  stables  to  human  beings.  If  more 
than  one  half  of  all  tuberculous  cattle  are  infected  through  the  air,  why 
is  not  the  air  of  stables  equally  dangerous  to  human  beings. frequent- 
ing them  1  It  would  certainly  be  of  interest  for  public-health  officers  to 
look  into  this  matt-er  more  closely.  Probably  the  relatively  short  stay 
of  persons  in  stables,  combined  with  the  outdoor  life  usually  led  by 
dairymen,  tends  to  neutralize  the  effect  of  such  infected  air. 

TEXAS   CATTLE  FEVER. 

During  the  year  a  bulletin  of  300  pages,  covering  the  work  done  since 
1889,  was  published  as  Bulletin  No.  1  of  the  Bureau  of  Animal  Industry. 
This  bulletin  contains  a  detailed  account  of  the  nature  of  the  disease, 
of  the  blood  parasite  which  causes  it,  and  of  the  cattle  tick  as  the 
transmitting  agency.  It  includes  in  an  appendix  a  full  history  of  all 
the  animals  under  investigation  in  the  progress  of  the  work. 

In  the  course  of  these  investigations  certain  important  possibilities 
were  shadowed  forth  concerning  the  application  of  preventive  inocula- 
tion to  animals  destined  for  the  permanently  infected  area.  These 
possibilities  have  been  investigated  during  the  year  and  some  of  the 
work  reported  in  Bulletin  No.  3  of  the  Bureau  of  Animal  Industry.  The 
major  part  of  the  work  carried  on  during  the  summer  at  the  veterinary 
experiment  station  by  Dr.  F.  L.  Kilborne  and  Dr.  E.  C.  Schroeder  is  not 
yet  completed. 

The  method  of  preventive  inoculation  experimented  with  is  based 
upon  the  following  facts,  elucidated  in  the  investigations  of  this  dis- 
ease :* 

When  cattle  have  successfully  passed  through  an  acute  attack  they, 
as  a  rule,  are  protected  from  future  fatal  attacks.  They  are  not,  how- 
ever, completely  insusceptible,  for  they  may,  after  exposure,  pass  through 
one  or  more  mild  attacks  in  the  following  seasons. 

To  induce  an  acute  attack  which  will  not  prove  fatal  we  have  found 
that  injection  of  the  blood  of  southern  cattle  (or  of  vaccinated  natives) 
under  the  skin  the  best  means.  When  properly  cared  for  during  the 
inoculation  disease,  death  will  not  ensue  even  with  very  susceptible  old 

♦  Bulletin  No.  1,  p.  130;  BuUetin  No.  3,  p.  67. 
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COWS.  The  reason  for  the  infectious  nature  of  the  blood  of  southern 
and  vaccinated  native  cattle  is  the  persistence  in  the  blood  of  the  micro- 
parasite  of  this  disease.  In  some  respects  it  is  unfortunate  that  this 
j)Mrasite  can  not  be  cultivated,  but  it  is  always  at  hand  and  within  reach 
in  the  blood  of  southern  cattle  or  of  those  once  inoculated.  The  experi- 
ments of  the  past  summer  consisted  in  making  some  animals  partially 
immune  by  this  method.  These  animals  should  now  be  exposed  in  the 
enzootic  territory  to  determine  how  far  the  method  will  prove  success- 
ful when  put  into  practical  operation. 

There  are  a  number  of  details  still  requiring  elaboration,  such  as  the 
best  time  in  the  year  for  such  inoculation,  its  effect  on  the  different 
breeds,  and  its  relative  efficiency  with  regard  to  the  age  of  cattle.  Such 
experiments,  naturally  costly,  can  be  more  successfully  carried  out  at 
Stato  experiment  stations. 

The  important  relation  of  the  tick  to  the  dissemination  of  Texas 
fever  has  led  to  experiments  with  destructive  agents.  These  have  been 
carried  out  by  Dr.  F.  L.  Kilborne.  They  are  not  yet  completed,  but 
as  far  as  they  have  gone  they  indicate  that  heat,  in  the  form  of  hot 
water  or  steam,  is  likely  to  prove  the  only  efficient  means  of  disinfect- 
ing cars  and  the  contained  litter.  Experiments  looking  to  the  destruc- 
tion of  ticks  on  Southern  cattle  are  also  being  made.  Were  it  not  for 
these  parasitic  pests  there  need  be  no  check  .on  the  free  movement  of 
cattle  northward  at  any  time  of  the  year.  The  removal  of  these  para- 
sites from  cattle  promises  to  be  a  very  knotty  problem  for  solution 
owing  to  the  tough,  leathery  cuticle  of  the  former.  It  should  also  be 
borne  in  mind  that  any  removal  of  ticks  must  be  thorough,  for  the 
escape  of  a  single  tick  is  likely  to  lead,  through  its  numerous  progeny, 
to  the  infection  of  entire  pastures.  Conducting  experiments  of  this 
kind  requires  a  considerable  outlay  of  money.  If  undertaken  by  the 
Department  they  would  be  most  easily  carried  on  within  the  perma- 
nently infected  territory  in  connection  with  the  experiment  station  of 
some  southern  State. 

BRONCHO-PNEUMONIA  AND  INTERSTITIAL   PNEUMONIA  IN   CATTLE. 

During  the  year  the  investigation  of  the  pathological  changes  observed 
in  sporadic  bovine  pneumonia  has  been  continued,  and  the  results  will 
soon  be  ready  to  be  put  into  the  form  of  a  report  or  bulletin.  The 
importance  of  this  subject  need  not  be  insisted  on  when  we  bear  in  mind 
how  much  many  cases  of  interlobular  pneumonia  resemble  contagious 
pleuropneumonia.  In  differentiating  these  forms  we  should  not  rely 
on  naked-eye  inspection  alone,  but  should  bring  to  bear  all  the  avail- 
able resources  of  microscopical  and  bacteriological  methods.  Theresults 
of  such  investigation  can  not  be  given  in  a  few  words,  but  must  be  con- 
sidered in  connection  with  the  record  of  all  the  facts  upon  which  they 
are  based. 

SWINE  DISEASES. 

The  study  of  swine  diseases  has  been  prosecuted  whenever  opportunity 
was  afforded  to  visit  places  of  outbreaks  and  observe  the  disease  in  its 
environment.  There  is,  however,  much  work  yet  to  be  done  in  this  field. 
The  examination  of  diseased  swine  in  different  parts  of  the  country  shows 
that  there  must  be  causes  at  work  besides  the  bacteria  of  hog  cholera 
and  swine  plague,  which  we  have  dealt  with  fully  in  former  reports. 
The  post-mortem  conditions  vary  considerably  from  case  to  case,  and 
it  is  often  impossible  to  range  the  disease  under  either  of  the  bacterial 
diseases  mentioned  above.    The  cause  of  much  disease  in  swine  is  very 
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The  voles,  or  meadow  mice,  may  bo  said  to  occar  everywhere  that  grass  grows,  and 
and  are  particularly  abandant  in  meadow  lands.  Daring  ordinary  years  the  losaes 
they  occasion  are  not  great;  though  they  constantly  levy  a  moderate  tithe  on  the 
products  of  the  soil;  bat  every  now  and  then  they  increase  inordinately  until  they 
overrun  the  land,  devasting  the  green  herbage,  destroying  tubers,  and  gnawing  the 
bark  from  the  young  trees.  Such  inroads  are  known  as  vole  plagues,  of  which  a 
number  have  been  recorded  in  Europe  and  America. 

The  pocket  gophers  occupy  tlie  western  two-thirds  of  the  United  States,  from  the 
eastern  edge  of  the  prairies  to  the  Pacific,  and  occur  also  in  the  southern  part  of  the 
Gulf  States.  They  live  wholly  underground,  throwing  up  ridges  of  earth  and  little 
mounds  like  the  moles,  and  feed  chiefly  on  the  roots  of  plants.  They  are  very  destrno- 
tive  in  many  ways,  devouring  tubers  and  eating  off  the  roots  of  fruit  trees.  In  the 
far  West,  particularly  in  California,  the  annual  loss  from  their  depredations  is  esti- 
mated in  hundreds  of  thousands  of  dollars,  and  is  second  only  to  that  caused  by  the 
ground  squirrels.    In  fact,  it  is  doubtful  which  is  the  greater  pest. 

The  rabbits,  as  you  know,  are  represented  in  all  parts  of  our  country  and  by 
numerous  species,  the  number  in  the  United  States  alone  being  greater  than  in  any 
other  part  of  the  world.  Except  in  unusual  years  or  under  abnormal  conditions 
they  ai-6  not  particularly  destructive  in  the  Eastern  States,  but  in  the  West  they  do 
great  damage.  I  need  only  call  your  attention  to  the  fact  that  in  the  San  Joaquin 
Valley  in  California  they  multiply  to  such  an  extent  that  the  inhabitants  combine 
and  drive  them  into  large  inclosures,  where  they  are  killed  by  thousands.  In  this 
way  it  is  not  uncommon  to  destroy  from  5,000  to  7,000  on  a  single  drive. 

In  view  of  the  enormous  annual  losses  occasioned  by  these  four  groups  of  mam- 
mals, it  certainly  seems  worthy  of  this  Department  to  spare  no  pains  in  the  attempt 
to  devise  means  for  the  destruction  of  the  injurious  species,  anal  know  of  no  place 
in  America  where  experiments  in  inoculation  are  likely  to  be  carried  on  so  thoroughly 
as  in  your  own  laboratory. 

The  work  which  thus  far  has  been  done  in  this  field  is  not  very  exten- 
sive. It  was  begun  by  Pasteur  in  suggesting  some  years  ago  the  use  of 
the  microbe  of  fowl  cholera  in  starting  epizootics  among  the  rabbits  of 
Australia.  The  suggestion  did  not  prove  fruitful,  however.  While 
rabbits  are  very  susceptible  to  this  microbe*  on  subcutaneous  inocula- 
tion, feeding  seems  to  be  harmless  in  most  cases.  The  organism  is, 
moreover,  speedily  destroyed  by  drying.  It  thus  lacks  two  very  impor- 
tant characters — infectiousness  by  way  of  the  alimentary  tract  and  a 
certain  degree  of  hardiness,  which  lack  easily  accounts  for  its  failure 
in  practice.  JSIore  recent  experiments  with  another  group  of  bacteria 
have  again  revived  interest  in  this  subject. 

In  October  of  1890  Prof.  Loeffler  discovered  an  extensiv^e  epizootic 
among  white  mice  kept  in  a  cage  for  experimental  purposes.  From 
October  7  to  November  7,  31  out  of  45  mice  died.  The  cause  of  this 
outbreak  was  a  bacillus  named  by  Loeffler  B,  typhi  murium.  The  inter- 
est of  the  writer  was  at  once  aroused  by  Loeffler's  publication,  inas- 
much as  the  description  made  this  organism  seem  closely  related  to  the 
hog-cholera  bacillus.  A  letter  to  him,  containing  a  request  for  a  culture 
of  this  bacillus,  remained  unanswered.  Some  time  after  a  culture  was 
obtained  from  Krai's  collection  in  Prague,  which  enabled  the  writeir  to 
study  the  bacillus  in  comparison  with  the  hog-cholera  bacillus.  These 
observations  have  made  it  certain  that  B.  typhi  murium  belongs  to  the 
group  of  hog-cholera  bacilli,  and  that  its  virulence  is  much  weaker  than 
that  of  B.  cholerce  suis  as  most  frequently  encountered  in  outbreaks  of 
this  swine  disease. 

The  appearance  of  a  spontaneous  disease  among  mice  led  Loeffler  to 
consider  its  application  on  a  large  scale  in  the  destruction  of  field  mice. 
He  experimented  with  it  on  Arvicolu  arvalis  and  found  that  subcutane- 
ous inoculation  of  small  doses  of  the  culture  proved  fatal  in  a  few  days. 

*  This  organism  belongs  to  the  group  of  bacteria  brought  together  by  Httppe 
under  the  name  Septic(Bmia  hcemorrhagica.    One  member  of  this  group  and*^its  rela- 
"Jion  to  the  other  members  has  been  pretty  exhaustively  described  in  the  bulletin  of 
ihip  ^nr'»*\u  "r>  *^'*  nn-itf"  -»n*i   ^'•'»v«n+t/^r  "^  swluo  plague  (1891). 
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Furthermore,  field  mice  whicli  gnawed  at  the  dead  bodies  of  these  inocu- 
lated mice  died  in  eight  to  twelve  days  of  the  same  affection.  An 
extensive  series  of  experiments  with  the  same  species  led  to  the  same 
results.  A  few  individuals  of  another  mouse  (Mus  agrarius)  and  of  .the 
common  rat  {Mus  decumamis),  tested  in  the  same  way,  showed  them- 
selves refractory. 

In  March  of  1892  an  extensive  plague  of  field  mice  was  reported 
from  Greece,*  and  Loeffler  was  invited  by  the  Government  of  that 
country  to  try  his  method  on  a  large  scale  in  the  grain  fields  of  Thes- 
saly.  On  his  arrival  in  Greece  he  found  that  the  field  mice  differed 
slightly  from  the  European  Arvicola  arvalis,  and  that  they  were  even 
more,  susceptible  to  B.  typhi  murium  than  the  variety  he  had  been 
experimenting  with  in  Germany.  The  plan  of  campaign  which  he  had 
laid  out  beforehand,  and  which  he  carried  out  successfully,  was  briefly 
as  follows : 

Large  quantities  of  culture  fluid  were  prepared  by  making  decoctions 
of  oat  and  barley  straw,  to  which  1  per  cent  peptone  and  one-half  per 
cent  grape  sugar  were  added.  Numerous  agar  tubes  were  also  inocu- 
lated. With  this  stock  the  infection  was  distributed  by  the  use  of 
small  pieces  of  bread  soaked  in  the  culture  fluid  and  in  suspensions  of 
the  bacteria  in  water  prepared  from  the  agar  cultures.  This  bread  was 
placed  in  the  openings  of  the  burrows.  At  the  same  time  a  number  of 
field  mice  were  inoculated  and  set  free,  in  order  that  they  might  dis- 
tribute the  disease.  It  was  Loeflfler's  hope  that  after  the  infection  of  a 
certain  number  with  the  bread  others  would  become  infected  from  the 
dung  of  the  sick  and  by  guawing  the  bodies  of  the  dead. 

A  few  days  after  these  preparations  had  been  made  it  was  reported 
that  the  bread  had  disappeared  from  the  openings  of  the  burrows,  and 
a  week  later  sick  mice  were  seen  in  the  fields.  Loeffler  had  not  looked 
for  any  decisive  results  until  about  four  weeks  after  the  infection.  On 
his  return  home  numerous  messages  announced  to  him  the  success  of 
his  method. 

Since  then  only  partial  successes  have  been  announced  by  some, 
while  Loeffler t  himself  reports,  in  the  main,  success  wherever  the 
method  has  been  properly  applied. 

According  to  a  recent  British  Parliamentary  report,t  the  success  of 
Loeffler's  bacillus  in  Thessaly  was  regarded  as  very  satisfactory  by 
some  of  the  Greek  authorities  and  only  partially  so  by  others.  The 
conclusions  reached  by  the  committee  are  as  follows : 

^  #  »  jjqj,  iiave  they  been  able  to  come  to  any  conclusion  favorable  to  the  adop- 
tion of  Prof.  Loeffler's  method  of  destroying  voles  by  means  of  bread  saturated  in  a 
preparation  of  the  bacillus  typhi  murium  or  mouse  typhus.  The  personal  investiga- 
tion made  by  the  chairman  and  secretary  in  Thessaly  (where  in  May,  1892,  Prof. 
Loeffler  was  employed  at  the  expense  of  the  Greek  Government  to  combat  the  plague 
of  field  voles  then  prevailing  in  that  country)  convinced  them  that  the  favorable 
reports  circulated  as  to  the  complete  success  of  the  experiments  have  not  been  iusti- 
fied  by  the  results.  In  certain  parts  of  Thessaly  the  voles  were  reported  by  land- 
owners and  others  to  be  as  numerous  in  January,  1893,  as  ever  they  were. 

Your  committee  readily  admit  that,  when  used  in  a  fresh  state,  the  bacilliferous  fluid 
is  an  effective,  though  somewhat  dilatory,  poison  for  mice  or  voles,  and  has  this 
advantage  over  mineral  poisons  that,  as  has  been  proved,  it  is  innocuous  to  human 
and  other  forms  of  life. 

It  has  also  been  reported  by  Prof.  Loeffler  that  the  Scottish  voles  sent  to  him  alive 

'Loeffler.  Die  Feldmansplage  in  Thessalien  nnd  die  erfolg[reicho  Bekiimpfung 
mittels  des  Bacillus  typhi  murium.     Ceutralblatt  f.  Bakteriologie,  xii  (1892),  s.  1. 

t  Centralblatt  f.  Bakteriologie,  xiii  (1893),  8.&47. 

i  Report  of  the  departmental  committee  appointed  by  the  Board  of  Agriculture 
to  inquire  into  a  plague  of  field  mice  in  Scotland.  London,  1893.  Also,  The  Annals 
of  Scottish  Natural  History,  1893,  p.  129. 
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by  instrnctions  from  your  committee  have  been  found  as  susceptible  of  the  mouse 
tvphns  bacillus  as  their  Greek  congeners.  But  there  are  three  objections  'which,  in 
the  opinion  of  your  committee,  render  this  method  almost  worthless,  except  for 
employment  in  houses,  gardens,  inclosed  fields,  or  other  limited  areas : 

(1)  It  is  very  expensive.  The  virus  supplied  to  the  Greek  Government  was  paid 
for  at  the  rate  of  4«.  a  tube,  containing  enough,  when  dissolved,  to  treat  about  2 
imperial  acres — a  cost  which  in  many  instances  would  exceed  the  rent  of  the  Scottish 
hill  pasture.  To  this  must  be  added  the  price  of  bread  used  in  distributing  the  virus, 
which  would  appreciably  raise  the  cost  of  the  process.  Thus  to  deal  effectually  with 
a  hill  farm  of,  say,  6,000  acres  would  entail  an  expenditure  of  from  £700  to  £1,000, 
making  the  remedy  more  costly  than  the  evil. 

(2)  Mouse  typhus  is  not  contagious;  it  can  only  be  communicated  to  those  animals 
that  will  swallow  some  of  the  virus.  The  allegation  that  healthy  voles  will  become 
infected  by  devouring  the  bodies  of  the  dead  has  not  been  satisfactorily  proved. 
That  Greek  voles  when  in  captivity  have  been  observed  to  feed  upon  the  corpses  of 
their  fellows  h<irdly  warrants  the  assumption  that  Scottish  voles  in  a  state  of  lib- 
erty will  do  the  same ;  and  unless  the  disease  were  communicable  from  one  animal 
to  the  other,  it  is  not  easy  to  see  how  the  remedy  could  prove  elective  on  extensive 
hill  pastures. 

(3)  The  fluid  loses  its  value  in  about  eight  days  after  preparation.  Consequently 
much  disappointment  might  ensne  if,  after  a  supply  had  been  obtained,  a  fall  of 
snow  or  wet  weather  were  to  interfere  with  its  distribution  over  the  land. 

The  foregoing  objections  urged  against  the  use  of  Loeffler's  method  are 
cotisidered  in  a  general  way  farther  on.  Here  we  may  properly  clear  up 
certain  apparent  difficulties  raised  by  the  committee  bearing  directly 
on  Loeffler's  germ.  The  cost  per  tube  given  by  the  committee  at  $1  seems 
exorbitant.  The  cost  of  materials  for  each  (»ulture  tube,  including  the 
tube,  can  hardly  exceed  1 0  cents,  if  we  exclude  cost  of  plant  and  salaries  of 
employees,  hi  case  of  a  Government  laboratory  these  already  exist,  and 
the  cost  per  tube  would  probably  not  exceed  the  estimate  above  given. 
In  short,  the  cost  can  not  enter  into  consideration,  as  it  is  trifling  in 
comi)arison  with  the  benefits  derived,  if  the  method  is  at  all  successful. 
The  committee  also  state  that  the  fluid  loses  its  value  in  eight  days. 
This  can  hardly  be  correct  for  B.  typhi  murium^  as  it  is  quite  a  hardy 
organism.     A  better  estimate  would  be  two  or  three  weeks. 

Another  bacillus  has  been  found  recently,  which  perhaps  may  prove 
equally  efficient.*  This  one  has  been  fed  successfully  to  field  mice 
(A  rricola  arralis  Pall. )  and  to  house  mice  (Mus  mnsculvs  L. ).  Mus  agra- 
ritis  Pall,  remained  unafl'ected.  The  wTiter  has  had  no  opi)ortunity  to 
study  this  bacillus.  The  description  given  makes  it  probable  that  it  is 
closely  related  to  Loeftler's  bacillus  and  a  member  of  the  hog-cholera 
group. 

Quite  recently  experiments  were  made  at  the  bacteriological  station 
of  Odessa,  Russia,  with  another  organism  ( Vibrio  Metsdinilcotci),  on 
spermophiles,  which  are  a  great  field  pest  in  southern  Russia.t  The 
experiments  were  made  on  a  limited  number  of  spermophiles  in  cages. 
The  animals  succumbed  in  two  or  three  days  both  to  subcutaneous 
inoculation  with  culture  fluid  and  to  feeding  with  grain  moistened  with 
the  same.  In  one  experiment  the  cages  proved  infectious  after  infected 
spermophiles  had  died  and  been  removed.  In  some  of  the  experiments 
the  infection  was  evidently  transmitted  to  those  animals  which  had 
gnawed  at  the  dead  bodies  of  their  comrades.  The  author  wisely  states 
that  from  these  experiments  it  would  be  difficult  to  predict  its  success 
'>n  a  large  scale  in  the  grain  field. 

Hugo  Laser.  Ein  neuer  fi''  "^ersuchsthiere  "oathogener  Bacillus  aus  der  Grnppe 
Icf  Frettche»-  «a/»ii— oi,i^o^i.«i»  .,j+t.nibio+t  •      'i,kteriologie,  xi  (1892),  s.  184;  xui 

'i«93),  8.  64i 

W.  Palm.  ^,  ^>  .*ii^iv,  i.^  'i..-'-  V_^4,schnikowi  pour  la  destruction  dea 
-^, *»•»»' '^T»hil'*'        >T. /ii"«^r    i^n  nQit^ryr-       *''^ior -ques,  11,  p.  497. 
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PuSSIBiLlTIES    AND   LIMITATIONS   OF   THE   METHOD. 

The  inost  successful  application  of  this  method  demands  a  virus 
which,  after  the  primary  distribution  by  man,  is  rapidly  disseminated 
by  the  animals  to  be  destroyed,  and  which  leads  to  a  widespread  epi- 
zootic. Can  this^be  attained  t  There  are  certain  diseases  of  animals 
and  of  man  which  spread  with  great  rapidity  (smallpox,  foot-and-mouth 
disease,  etc.),  but  of  these  diseases  the  nature  of  the  virus  is  still 
unknown.  It  seems  that,  with  the  possible  exception  of  *'la  gri])pe'' 
and  Asiatic  cholera,  the  more  rapidly  a  disease  is  transmitted  or  the 
more  certain  and  easy  the  infection  the  more  elusive  and  difficult  of 
recognition  the  virus.  Hence  we  must  content  ourselves  with  the  use 
of  those  known  bacteria  whose  transmission  is  slower  and  which  require 
direct  feeding  or  perhaps  a  wound  of  the  skin  for  infection.  This  is 
true  of  the  bacteria  thus  far  suggested  as  destroyers  of  animals.  They 
depend  on  infection  of  the  food  mainly  and  on  mutilation  of  the  dead 
body  by  gnawing,  etc.  If  animals  fail  to  do  the  latter,  the  only  other 
means  of  dissemination  left  is  the  dung  or  excrement  of  the  sick,  and, 
unless  the  animals  are  very  gregarious,  infection  under  these  circum- 
stances is  not  likely  to  be  prompt.  Such  virus,  furthermore,  must  be 
somewhat  hardy  and  live  in  the  soil  at  least  several  weeks. 

The  method  is  furthermore  circumscribed  by  the  fact  that  a  certain 
bacterium  will,  in  all  probability,  fail  to  be  efficient  with  reference  to 
more  than  a  single  genus  or  species.  The  marked  difference  in  the 
degree  of  susceptibility  to  pathogenic  bacteria  of  closely  related  species 
has  been  not  infrequently  the  subject  of  comment  in  the  course  of  bac- 
teriological research.  Hence  for  each  bacterium  it  would  be  necessary, 
first  of  all,  to  test  in  the  laboratory  all  those  species  which  are  to  be 
infected  in  the  field.  Thus  Loeffler  tested  Arvicola  arvaliSj  A.  agrestis 
(Scotland),  A.  Oimtheri  (Thessaly),  Mtts  agrarius.  and  Mus  decumanus. 
The  first  three  were  markedly  susceptible,  the  others  not  at  all.  Our 
own  species  would  require  the  same  thorough  test  in  order  to  determine 
accurately  the  degree  of  susceptibility. 

Another  difficulty  to  be  contended  with  is  the  uncertainty  as  to  the 
permanence  of  the  virulence  of  any  given  bacterium.  If,  as  has  been 
so  frequently  demonstrated  by  the  Pasteur  school  of  bacteriologists, 
the  virulence  of  a  given  bacterium  may  be  heightened  by  passage 
through  some  animals  and  reduced  by  passage  through  others,  the  ulte- 
rior effect  of  the  virus  in  nature  can  be  determined  only  alter  some 
experience.  There  may  also  be  a  gradual  loss  in  pathogenic  power, 
which  all  bacteria  undergo  under  artificial  cultivation,  unless  special 
devices  are  resorted  to  to  counteract  it.  The  culture  of  B.  typhimurhim^ 
with  which  the  writer  has  been  experimenting,  seems  to  have  undergone 
attenuation.  Loeffler  reported  successful  infection  of  house  mice  after 
the  feeding  and  inoculation  of  cultures.  The  feeding  failed  to  affect 
house  mice  here.  How  far  this  reduction  in  virulence  will  affect  its  suc- 
cess in  field  experiments  remains  to  be  seen.  An  attempt  is  now  under 
way  to  restore  the  lost  virulence. 

The  most  important  aspect  of  this  subject  is  the  behavior  of  any 
microbe  used  for  distribution  over  fields  and  pastures  towards  the 
larger  domesticated  animals — fowls,  cattle,  sheep,  and  swine.  This 
phase  was  carefully  taken  into  consideration  by  Loeffler,  who  pronounced 
his  bacillus  innocuous  after  testing  a  variety  of  domesticated  animals. 
During  the  work  in  Thessaly  several  persons  ate  of  the  bread  steeped 
in  culture  media  without  experiencing  any  ill  effects  afterwards.    This 
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circumscribed  pathogenic  power,  which  is  called  for  in  the  use  of  path- 
ogenic bacteria  for  wide  distribution  over  the  soil,  makes  the  probleai  a 
very  difficult  one.  A  bacterium  just  virulent  enough  to  kill  mice  may 
soon  lose  that  virulence,  while  one  more  virulent,  more  likely  to  prove 
successful  in  exterminating  small  animals  under  most  circumstances, 
will,  in  all  probability,  bo  dangerous  to  larger  animals  as  well. 

It  has  already  been  said  that  B.  typhi  muriuyn  belongs  to  the  group 
of  hog-cholera  bacilli,  and  may  be  classified  as  a  weakly  pathogenic 
variety  ofB.  cholerce  suis.  Wo  do  not  mean  to  imply  by  this  statement 
that  the  former  is  convertible  into  the  latter,  for  there  is  no  proof  to 
support  such  a  supposition.  Still,  this  close  relationship  should  not  be 
lost  sight  of  wherever  the  culture  is  used,  and  any  increase  in  infectious 
diseases  among  domesticated  animals  should  be  carefully  watched  for. 
Our  knowledge  as  to  the  possible  increase  in  virulence  of  pathogenic 
bacteria  in  nature  is  as  yet  too  limited  to  enable  us  to  predict  that  an 
increase  in  virulence  will  not  take  place. 

In  the  application  of  B.  typhi  murium  to  infested  fields  the  safest 
plan  would  be  to  restrict  its  use  for  the  present  to  regions  to  which 
swine  can  not  have  access.  Investigations  made  thus  far  in  the  study 
of  the  hog-cholera  bacillus  and  its  attenuated  varieties  do  not  warrant 
ns  to  state  that  it  is  dangerous  to  animals  other  than  swine,  and  yet 
the  discovery  of  a  variety  of  the  hog-cholera  bacillus  in  the  vagina  of 
a  mare  immediately  after  abortion  *  indicates  that  any  assumption  as 
to  the  exclusive  susceptibility  of  swine  to  this  group  of  bacilli  may 
prove  to  be  only  the  outcome  of  insufficient  investigation.  In  this  con- 
nection it  may  be  of  importance  to  suggest  to  those  interested  in  this 
subject  to  make  observations  concerning  the  relative  distribution  of 
swine  diseases  and  field  pests.  Thus  the  virulent  hog-cholera  bacillus 
is  regularly  fatal  when  fed  to  gray  house  mice  and  rabbits.  It  is  fatal 
to  guinea  pigs  after  subcutaneous  inoculation.  It  is  highly  probable 
that  it  is  fatal  to  many  of  the  field  pests.  Is  there  any  indication  of 
this  probability  in  those  States  where  swine  diseases  are  almost  always 
present  in  mild  or  severe  formt  The  presence  of  swine  diseases  pre- 
supposes the  presence  of  pathogenic  bacteria,  among  them  the  hog- 
cholera  bacillus.  The  absence  of  field  pests  where  their  prevalence 
would  be  predicated  on  general  grounds  might  furnish  some  suggestions 
more  valuable  than  the  results  of  laboratory  experiments. 

The  successful  prosecution  of  this  subject  finally  demands  a  careful 
study  of  all  epizootics  among  the  smaller  wild  animals  which  arise 
si)outaneously.  By  such  study  it  may  be  possible  to  obtain  certain 
bacteria  peculiarly  fitted  for  the  destruction  of  field  i)ests,  and  to  gain 
at  the  same  time  important  data  for  the  elucidation  of  some  of  the 
many  problems  connected  with  diseases  of  the  larger  domestic  animals. 
Such  outbreaks  are  best  studied  by  specialists  on  the  ground;  but  this 
being  often  out  of  the  question,  the  i)rompt  shipping  of  sick  or  dead 
animals  to  the  laboratory,  the  latter  kept  as  cold  as  possible  on  the 
journey,  would  greatly  promote  the  progress  of  this  work. 

"BuUetiii  No.  3  of  the  Bureau  of  Animal  Industry,  p.  53. 
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TVORK  CONDUCTED  IN  THE  BIOCHEBCIC  LABORATORY. 

By  E.  A.  DE  ScHWEiNiTZ,  Ph.  D. 

TUBERCULIN  TESTS. 

In  accordance  with  the  line  of  work  indicated  in  the  report  for  1892, 
large  quantites  of  tuberculin  and  mallein  for  use  in  testing  tubercu- 
lous cattle  and  glandered  horses  have  been  prepared  in  this  laboratory, 
and  either  used  by  the  Bureau  or  distributed  to  the  different  States. 

Several  tuberculous  herds  have  been  tested  with  the  Bureau  tuber- 
culin in  the  District  of  Columbia,  as  well  as  herds  in  New  York  and 
New  Jersey,  and  the  results  have  been  satisfactory.  The  injections, 
temi)erature  records,  and  autopsies  were  made  by  Dr.  Smith  and  hia 
assistants,  and  the  records  of  these  will  be  found  in  connection  with  hia 
report. 

A  discussion  of  the  value  of  tuberculin  is  not  necessary  here,  as  this 
Tias  been  too  thoroughly  demonstrated  by  experiments  to  need  defense. 
As  indicated  in  the  report  of  the  Secretary,  with  certain  national  legis- 
lation and  State  cooperation  tuberculosis  in  cattle  can  be  brought 
under  control  and  perhaps  eventually  exterminated. 

Some  of  the  States  have  already  entered  upon  an  active  crusade 
against  tuberculosis,  and  the  Bureau  has  recently  arranged  to  send  to 
the  board  of  health  of  New  York  enough  tuberculin  for  injecting  400 
cattle  per  month.  Considerable  quantities  of  this  have  also  been  sent 
to  the  boards  of  health  of  Minnesota  and  Pennsylvania  and  other 
States. 

The  tuberculin  of  this  Bureau  is  thoroughly  tested  upon  animals 
before  being  sent  out  for  use.  Its  manufacture  is  carefully  conducted, 
a  glycerine  beef  broth  having  been  mainly  used  so  far  for  the  culture 
fluid,  which,  however,  will  probably  shortly  be  replaced  by  the  use  of 
a  peptonized  artificial  salt  culture. 

The  careful  use  of  tuberculin  upon  man  has  demonstrated  that  it  has, 
when  administered  by  skillful  hands  and  with  the  due  observance  of 
proper  sanitary  regulations,  decided  curative  properties;  not  so  pro- 
nounced and  rapid  as  indicated  by  the  extravagant  claims  and  expec- 
tations indulged  when  it  was  first  introduced,  but  sufficient  to  make 
it  a  valuable  addition  to  the  physician's  list  of  remedies.  Upon  ani- 
mals, also,  tuberculin  has  some  curative  effects,  the  extent  of  which 
has  not  as  yet  been  fully  determined.  The  use  of  tuberculin  in  repeated 
tests  of  herds  has,  therefore,  a  tendency  to  arrest  the  development  of 
incipient  cases  rather  than  to  assist  the  progress  of  the  disease,  as 
some  writers  have  suggested.  Attenii)ts  to  effect  a  cure  in  this  way 
are  not  recommended,  as  the  expense  would  be  considerable  and  the 
result  doubtful.  It  is  far  better  to  remove  the  source  of  danger  by 
killing  the  animals.  Any  regulations,  however,  which  look  to  an  extinc- 
tion of  the  disease  must  be  coupled  with  rigid  sanitary  regulations  for 
the  destruction  of  the  carcass  and  disinfection  of  the  stalls,  buckets, 
and  the  like  which  could  have  been  contaminated  by  the  diseased 
animals. 

GLANDERS. 

The  best  way  to  determine  the  value  of  a  remedy  or  drug  is  to  place 
it  for  use  in  a  number  of  different  hands  in  widely  distributed  districts, 
and  then  collect  and  collate  the  results  which  have  been  obtained. 

Aa  93 11 
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Since  the  publication  in  November,  1892  (American  Vet.  Review),  of 
the  exi)eriment8  which  had  been  conducted  by  the  Bureau  of  Animal 
Industry  with  mallein  for  tlie  diagnosis  of  glanders,  this  product  has 
been  prepared  in  quantity  in  our  laboratory  and  sent  by  reciuest  to 
24  States — south  to  Texas,  west  to  California,  north  to  Maine,  and  east 
to  Virginia — and  by  special  request  to  Manitoba,  Canada,  and  the  West 
Indies.  The  quantity  has  been  sufficient  for  testing  a  large  number  of 
horses.  Directions  for  using  the  mallein  and  blanks  for  recording  the 
results  were  forwarded  with  each  bottle.  The  amount  injected  was  one 
cubic  centimeter. 

Reports  have  been  received  covering  several  hundred  cases.  Of  the 
entire  number  only  one  case  was  considered  doubtful;  that  is,  gave  a 
result  which  did  not  prove  conclusively  whether  the  animal  was  dis- 
eased or  healthy,  and  this  was  due  to  carelessness  in  the  experiment. 
Dr.  Torrance,  of  Manitoba,  Canada,  and  Dr.  Francis,  of  Texas,  have 
reported  the  largest  number  of  tests.  The  tabulated  reports  of  Drs, 
ToiTance,  of  Canada,  Ford  and  Wheeler,  of  New  Orleans,  Oraham,  of 
Minnesota,  and  Hallett,  of  Pennsylvania,  with  the  accompanj^ng  notes, 
will  serve  as  a  fair  tyi)e  of  the  reactions  with  mallein  and  the  condition 
of  the  animal  in  general. 

The  injections  of  the  healthy  animals  caused  a  slight  rise  of  tempera- 
ture, never,  however,  over  2'5o  F.,  the  limit  of  possible  rise  in  a 
healthy  horse;  and  the  want  of  accompanying  reactions  proved  the 
abs(Mice  of  disease. 

In  several  instances  the  horses  examined  were  very  valuable  animals 
and  apparently  in  perfect  health.  They  were  injected  with  the  mallein 
simply  because  they  had  been  allowed  to  come  into  contact  with  diseased 
animals.  The  injection  caused  a  marked  rise  of  temperature  and  con- 
siderable anlema  at  the  point  of  inoculation,  indicating  disease.  The 
post  mcntem  examinations  confirmed  this  diagnosis  and  revealed  latent 
glanders.  In  the  incipient  stages  of  the  disease,  therefore,  before  it 
could  be  detected  by  the  ordinary  methods  of  diagnosis,  but  while  the 
animal  is  in  a  condition  to  communicate  the  disease  to  other  animals 
as  well  as  man,  the  mallein  is  of  inestimable  value.  In  this  connection 
the  case  reiK)ited  by  Dr.  Ward  is  of  particular  interest. 

Last  fall  a  workman  was  brought  to  the  eTohns  llopkins  Hospital,  suf- 
fering and  finally  dying  from  a  malady  which  proved  to  be  glanders. 
At  first  the  way  in  which  he  had  become  infected  could  not  be  deter- 
mined, but  finally  it  was  learned  that  he  had  been  working  with  a  horse 
troubled  with  a  slight  nasal  discharge.  Otherwise  the  animal  appeared 
well.  An  inj€^ction  of  the  mallein  indicated  glanders,  and  this  diag 
nosis  was  [)roven  by  the  autopsy.  Had  the  mallein  test  been  made  at 
an  earlier  date  the  horse  could  have  been  condemned  before  any  harm 
w  as  done.  The  lack  of  knowledge  of  the  danger  to  which  the  workman 
iiras  exposed  was  fatal.  Cases  of  a  similar  nature  are  by  no  means  of 
m  uncommon  occurrence,  and  as  glanders  is  almost  invariably  incura- 
^i'^,  too  '*  »^h  stress  can  not  be  laid  upim  the  care  which  should  be 
-'"•^^    >f    I.  jandling  suspicious  animals. 

•     •        ^.wspapers  have  ernnieously  made  the  statement  that  mallein 

-   'X     ^,  I  m  </iy  dangerous.     This  is  a  mistake.     Small  quantities  injected 

larniful  results  in  healthy  animals.    The  germs  have  been 

•     he  prep»»i   h)u  of  the  mallein,  and  tlie  latter  is  no  more 

•»•»•»  »if^«»»-       »*^r  drugs.    The  only  danger  in  connection  with 

•    *ii  »         nose  who  prepare  it  are  exposed,  and  this  is 

v.viuc*-'  I,   T  ^v  care.     Several  deaths  of  scientific  men  in 

»-»'"^i  •      jp''"'  >»»^  bacillus  mallei  have  been  reported,  due 

-^  ■  -Jr-'  *-  '»     he  operator.    These  fatalities  go  to 
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show  that  the  preparation  of  the  mallein  should  be  conducted  with  the 
utmost  precaution  and  care  and  only  where  the  best  facilities  for  such 
work  exist. 

It  may  be  of  interest  here  to  refer  to  the  results  obtained  in  the  cul- 
tivation of  the  glanders  bacillus  uxK)n  media  containing  in  solution 
mineral  salts  and  glycerine  only.  The  glanders  bacillus  grows  in  such 
a  liquid*  fairly  well,  and  as  there  are  present  in  solution  no  albuminoid 
substances,  whatever  is  extracted  from  the  culture  alter  growth  can  be 
looked  upon  as  a  true  product  of  the  germ.  From  such  cultures  we 
have  prepared  a  mallein,  which,  so  far  as  we  have  been  able  to  test, 
gives  results  as  satisfactory  as  those  secured  with  mallein  prepared 
from  beef  broth.  From  this  artificial  mallein  we  have  obtained  an 
albuminoid  substance  and  a  crystalline  substance  which  responds  to 
a  number  of  alkaloid  tests.  A  more  complete  description  of  their  chem- 
ical properties  we  will  give  later.  They,  however,  are  clearly  waste 
products  of  the  germs,  built  up  and  elaborated  by  the  germ  from  the 
elements  in  the  solution.  They  are  not  simi)ly  albuminoid  substances 
which  have  undergone  some  change  under  the  action  of  the  germ,  but 
are  distinct  products  of  the  life  of  the  germ,  and  would  be  compared 
more  properly  with  the  albuminoid  matter  built  up  in  the  animal  body 
and  its  excretions. 

In  the  Archives  des  Sciences  Biologiques,  L'Institut  Imperial,  St. 
Petersburg  (Tome  i,  No.  5,  1892),  is  given  a  review  of  the  exi>eriuient3 
upon  tbe  preparation  and  use  of  mallein  in  different  countries.  The 
results  have  been  uniform,  and  the  mallein  proved  to  be  a  valuable  diag- 
nostic. 

Dr.  Theo.  Kitt  gives  a  review  t  of  the  experiments  conducted  in 
France  and  Germany  upon  very  large  numbers  of  horses.  The  test  on 
the  largest  number  of  liorses — about  6,000,  the  proi)erty  of  one  of  the 
transportation  companies  of  the  city  of  Paris — was  made  by  Dr.  Nocard, 
one  of  the  ablest  veterinary  surgeons  of  France.  Several  hundred  of 
the  horses  that  responded  to  the  test  were  killed,  and  in  all  either 
advanced  lesions  or  the  primary  stages  of  the  disease  of  the  lungs  were 
disclosed  by  the  autopsy. 

Some  few  cases  have  been  recorded  in  France  where  an  animal  that 
had  not  reacted  exhibited  glanders  lesions  on  post  mortem  examination. 
It  is  a  well-established  fact  that  in  some  instances  glanders  will  cure 
itself  spontaneously  or  is  susceptible  of  treatment.  In  these  cases  the 
old,  broken-down  tissues  will  remain,  inactive,  however,  and  harmless, 
as  the  source  of  infection — the  germ — is  dead  or  attenuated.  In  the 
animals  above  referred  to  such  was  found  to  be  the  case,  and  guinea 
pigs  were  not  affected  by  an  inoculation  with  the  diseased  tissues,  show- 
ing that  the  source  of  infection  was  dead. 

This  is  a  point  which  has  been  often  overlooked,  especially  in  the 
examination  of  tuberculous  cattle.  The  fact  that  a  tuberculous  lesion 
is  found  in  an  animal  that  has  not  responded  to  the  tuberculin  test 
does  not  necessarily  show  that  the  disease  is  in  an  active  condition.  It 
must  be  proved  by  inoculations  upon  guinea  pigs  that  the  agent  of 
infe^'tion  is  still  present  and  a<;tive.  On  the  other  hand,  if  an  animal 
has  responded  to  the  tuberculin  test  and  does  not  show  lesions  on 
autopsy,  unless  this  examination  has  been  exceedingly  thorough,  one 
can  not  conclude  the  disease  to  be  absent,  as  it  is  possible  that  the 
infection  may  be  present  without  the  disease  being  sufl&ciently  advanced 
for  noticeable  lesions  to  be  formed. 


•  New  York  Medical  Journal,  March  11,  1893. 

t  Monatshefte  flir  praktiache  Thierheilkaude,  iv  bd.,  u  hft.,  1893. 
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In  the  use  of  mallein,  also,  care  must  be  observed  in  the  autopsy  ot 
doubtful  cases.  Nocard  reix)rts  an  instance  where  the  animal  did  not 
show  the  least  sign  of  disease.  Submitted  to  the  mallein  test  the  reac- 
tion was  marked,  showing  rise  of  temperature  of  4'5o  F.  The  autopsy 
revealed  only  small  doubtful  tubercles  in  the  lungs;  otherwise  the  ap- 
pearance was  normal;  but  a  very  careful  examination  of  the  lungs 
showed  deep-seated  ulceration  characteristic  of  glanders. 

In  the  use  of  mallein  cases  that  give  a  decided  reaction  and  are 
suspicious  may  be  safely  destroyed  at  once.  Others  that  are  onlj"  sus- 
picious should  be  isolated  and  submitted  to  the  mallein  test  three  times 
successively,  with  an  intermission  of  a  week  or  ten  days  each.  If,  then, 
they  have  not  shown  the  characteristic  reactions,  they  can  be  safely 
considered  well.  While  mallein  can  not  be  pronounced  an  infallible 
test  to  be  used  alone  without  taking  into  consideration  other  symp- 
toms, it  is  an  invaluable  addition  to  the  list  of  diagnostic  means,  and 
its  great  value  lies  in  the  possibility  of  detecting  incipient  cases  oi  dis- 
ease, and  thereby  avoiding  its  communication  to  other  animals  and 
men  and  consequent  loss  of  life  and  valuable  property.  Coupled  with 
proper  regulations  for  disinfection,  we  may  see  the  time  at  no  distant 
day  when  glanders  will  be  very  rare  or  unknown,  and  will  be  referred 
to  as  a  very  dangerous  disease  that  at  one  time  caused  great  loss. 

The  following  notes  were  attached  to  the  cases  reported  by  Drs, 
Torrance,  Ford  and  Wheeler,  Graham,  Hallett,  and  Kurtz : 

Experiment  I. — By  Dra,  F,  B.  Ford  and  Wheeler j  Xeio  Orleans^  La. 


Mule,  healthy.  No.  1. 

G'andered,  No.2. 

Healthy,  No.  3. 

Glandered 
Ko.i. 

Date. 

Time. 

Tem- 
pera- 
ture. 

Dat«. 

Time. 

Tem- 
pera- 
ture. 

Date. 

Time. 

Tem- 
pera- 
ture. 

Tempera- 
ture. 

Bifore  injection. 


Apr.  19 

. . . do 

Apr.  20 


10  a.  m  . 
6  p.  m.. 


100         Apr.  28 
100-4  ' 


3p.  ra 


09 


101-6 


A/ter  injection. 


Apr.  20 
bo 

1 

1  9:30  a.m.. 

100 

...do  

9:30  a.m.. 

99-6 

Apr.  29 
..  .do 

10:30  a.m. 

99-4 

103 

UioOa.m. 

100 

...do 

11:30  a.m. 

100 

12:30  p.m. 

100 

102-2 

Do.... 

1 :  30  p.  m . . 

100 

..  -do 

1:30  p.m.. 

100 

...do 

2:30  p.m.. 

100 

102-8 

Do.... 

3:30p.m.. 

101-2 

...do 

3:30  p.m.. 

101-2 

..  .do 

4:30  p.m.. 

100 

102 -g 

Do.... 

5:30  p.m.. 

102 

..  -do 

5:30  p. m.. 

101-4 

..  -do 

6:30  p.m.. 

100 

103-2 

Do... 

7:30p.m.. 

101-4 

..  -do 

7:30p.m.. 

103-7 

..  .do 

8:30  p.m.. 

100 

108-2 

Do.... 

9:30p.m.. 

101-4 

. .  .do .... 

0:30  p.m.. 

104 

...do 1  10:30  p.m. 

100-2 

103-4 

Do. .  - . 

11:30  p.m. 
Slight  8W< 

. .  -do  . ... 

11:30  p.m. 
Large  8W( 

...do.... ;.... 

ellfns:. 

jUing. 

Swelling. 

A.pr.  21 

1)0.... 

7:3U  a.m.. 

lUO-8 

Apr.  21 
...do  

7:30a.m.. 

101-9 

Apr.  30  i  8:30  a.m.. 

99 

103 

Vim 

100 

12  m 

102  1 

...do 1  :;»0p.  m.. 

99-6 

108 

Do. . . . 

7  p.  m 

100-2 

...do 

7  p.m 

100-6 

...  do 

6:30  p.m.. 

100 

103*6 

*,ioii  and  swelli.. 


i  "ixu^c.^v  _ict*xtxi^  -iiuitj  ,^-  -nixv,  lu  ttL../»^e(l  a  A'ery  slieht  reac- 
j^,  it  « ..J  not  diseased.  It  serve(  -^  "»,  control  test  for  No.  2,  which  had 
)een  exposed  to  glanders  and  had  enlarged  suw^  *xillarie8,  tubercles  on  the  nasal 
'"ptiini,  and  a  slight  nasal  discharge.  The  post-mortem  revealed  marked  pulmonary 
andera  with  tubercles  in  everj'  stage.  This  horse  had  been  the  cause  ol  the  death 
'♦'  seven  head  of  stock.  No.  3  served  as  control  animal  for  No.  4.  The  mule  No.  4 
...i  ^r.  ♦V'^  same  sta^ '  *  as  No.  2,  and  showed  discharge  at  the  nose  and  ulcers  in  the 
'i»rt»(j  (j»t    ,    .4tr-  \j\'  w.+;oT>  *\^'    tTiin«a.i  riit«ii   j>»- ^    ii/-'krfj  p^npoaxed  over  til6 


ll>- 
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Experiment  II. — By  ChrUiopher  (xrahamj  St,  Anthony's  Parky  Minn, 


Not  glandered,  No.  1.      (Before  injection.) 


Date. 


1893. 
Apr.  15 

Do 

Apr.  16 

Do 

Do 

Apr.17 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Apr.  18 

Do 


Time. 


• 
5:30  p.m. 

9  p.m 

7 :30  a.  m  . 

12m 

10:30  p.m 

6  a.  m 

8a.m 

10  a.m... 

12  m 

2  p.m 

4  p.m 

6  p.m 

8  p.  lu 

10:30  p.m 

6  a.  m 

8  a.  m 


Tempera- 
ture. 


101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 


Not  glandered,  No.  1.     (After  injection.) 


Date. 


1893. 
Apr.  18 

Do 

Do 

Do 

Do 

Do 

Do 

Apr.  19 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Time. 


10  a.  m 

12m 

2  p.  m 

4  p.m 

6  p.m 

8  p.m 

10  p.m 

6  a.  m 

8a. m 

10  a.  m 

12m 

2  p.m 

4  p.m 

6  p.m 

8  p.m 

10:30  p.m.. 


Tempen^ 
tare. 


•4 
•4 
•4 


101*9 

101 

101 

101 

101 

101 

101 

IOL-4 

101 -a 

101 
101 
101 
101 
101 
101 
101 


•4 
■4 
•4 
•4 


No,  1. — This  was  an  imported  animal  saffering  with  chronic  grease  and  had  en- 
larged lymphatic  glands. 

Experiment  III. —  W,  R.  Hallettj  Osicego,  Pa. 


Glandered  No.  1. 


Date. 


January  19. 
Do... 
Do... 


1893. 


January  20 
Do.. 
Do.. 
Do  .. 
Do.. 
Do  .. 


January  22. 


Time. 


8  a.  m. 
12  m.. 
5  p.m. 


9  a.  m. 
11  a.m. 
1  p.  m. 
3  p.m. 
8  p.m., 


Temperature. 


Large  swell- 
ing. 


9  p.m. 


Glandered 
No.  2. 


Temperature. 


Healthy 
No.  3. 


Temperature. 


Healthy 
No.  4. 


Temperaturt. 


Before  injection. 


98 
100 
100 


100-5 

102 

102 


100 

100-5 

100 


100 
100 
100 


After  injection. 


99-5 
102  5 
102-5 
105-7 
105-2 


Normal 


100-5 
101  -1 
102-2 
103 
104  l 
104-1 
Large  swell- 
ing. 


104 


100 
100 
100-7 
100 


100 
100-7 
100-7 
100 


No  swelling  Swelling  for 
1  week; 
cause  un* 
known. 

Nonnal Xoriual. 


Xo.  1. — This  horse  was  in  good  condition,  hut  showed  a  glanders  reaction.  No.  2 
had  a  slight  mucous  discharge  from  the  nose  and  was  a  suspected  case.  Kos.  3  and 
4  were  both  healthy. 

Experiment  IV. — By  Dr,  Kurtz j  Appleton,  Wis. 

Xo.  1. — This  was  a  bay  stallion,  standard  bred,  6  years  old,  which  had  a  gluey 
discharge  from  both  nostrils,  an  occasional  cough,  with  a  tender  hard  swelling 
between  the  jaws,  and  ulcers  of  the  mucous  membrane  of  the  nose.  Its  appetite  and 
general  life  were  good.  The  injection  of  the  mallein  caused  a  rise  of  temperature  of 
4^^,  a  swelling  on  the  neck  10  in.  wide  and  14  in.  long,  with  a  loss  of  appetite.  The 
swelling  on  the  neck  was  so  hard  and  tender  that  the  animal  was  unable  to  move  its 
head  up  or  down  for  two  days.  The  swelling  persisted  up  to  the  lime  that  the 
animal  was  destroyed,  which  was  about  five  days  after  the  injection. 

Xo  2. — This  was  fin  8-year  old  sorrel  gelding,  which  had  a  slight  discharge  at  the 
nose,  and  the  right  hind  leg  slightly  swollen.  Otherwise  it  was  apparently  healthy. 
The  injection  of  the  mallein  caused  neither  swelling  nor  other  inconvenience.  Dr. 
Kurtz  adds  that  the  tests  with  mallein  were  very  satisfactory  and  that  he  considered 
its  use  important  and  very  reliable. 
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ExPKRiMKNT  V. — By  F,  Tarranoe,  Brandon,  Manitohaf  Canada. 


Glandered  No.  1. 


Date. 


1893. 
January  24 

Do 

Do 

Jan  uary  25 

Do 

Do 


Time.         Temperature. 


Healthy 
No.  3. 


Not  glan- 
dered 


glan- 


Tern  perature.  Temperature. 


Be/ore  injection. 


11  a.m 

5  p.  ra 

11:30  p.m... 

10  a.  m 

4:30  p.  m 

9:30  p.m... 


100-2 

101 

100-2 

100-8 

100  8 

100-8 


100 -a 

101  •• 
100-8 
09-6 
100*4 
100*8 


January  26 
Do-. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 
Do.. 

January  27 
Do.. 
Do.. 

January  28 


A/ter  injection. 


8:45  a.  m 

10:45  a.  m... 
12:45  p.m... 

2:45  p.  m 

4 :45  p.  m 

6 :45  p.  m 

8 :45  p.  m 

10 :45  p.  m . . . 
Large  swolling. 

10  a.  m 

4p.  m 

8:30  p.m... 
10:30  a.m.. 


100 

101 

101-4 

102-6 

103-6 

105 

105  -2 

104-6 


101.6 
102-8 
103 
102-2 


101 

99*4 

100-8 

M-S 

101 

100 

101-6 

101 

101-8 

101*8 

101-2 

101-8 

101-8 

101*8 

101-6 

101-8 

Very  slight 

No  swelling. 

swelling. 

101-4 

101*8 

101-4 

100*1 

101-2 

101*1 

100-2 

Healthy  No.  4. 


Glan- 
dered, 
No.  5. 


Date. 


1H93. 
February  23  . 
Do 


Time. 


11  a.m 

10:30  p.m. 


February  24  . . ,  8  a.  m  — 

Do I  10  a.  m  . . , 

Do ,  12  in 

Do I  2  p.  m 

Do j  4  p.  m 

Do I  6  p.  m 

Do I  8  p.  m 

Do j  10  D.m... 


Tern- 

p«'r- 

ature. 


Tem- 
per- 
ature. 


Glan- 
dered, 
No.  6. 


Tem- 

lK*r- 

ature. 


Glan- 
dered, 
No.  7. 


Glan- 
dere<l. 
No.  8. 


Tem- 

j»er- 

ature. 


Tem- 
per- 
ature. 


Glan- 
dered, 
No.  9. 


Tem- 
per- 
ature. 


Farcv, 
No.  10. 


Tem- 
per- 
ature. 


Glan- 
dered, 
No.  11. 


Tem- 
per- 
ature. 


Not 
glan- 
dered, 
No.  12. 


Tem- 
per- 
ature. 


100-2 
100 


Before  injection. 


100 
100 


•6 
•6 


101-4 
101-4 


100-8  I 
100-8 


101 
100 


102-6 
102-2 


102-8 
101-6 


102 
102 


A/ter  injection. 


■'''ebniary  25 

Do 

Do 

•obniury  26 


10  a.  ni 
4  p.  m. 
8  p.  m. 
12  in  .. 


98-8 
9l»  -6 
99  0 
99-4 
ICO 
100-4 
100-2 
99-8 
Very 
Bli;;lit 
H  well- 
ing. 
99  -4 
99.  4 
100-2 
99-4 


100 
101 
101-2 

102  -2 
104 
104 
104-4 

103  -6 

Swell- 
ing. 

104 
103-4 
103-4 
102  -8 
101-4 


100 
102 
102 
102 
103 
104 
104 
104 

Large 
swell- 
ing. 

104 
103-8 
103  -6 
103  -4 


98-8 
101-4 
102-8 
103-6 
104 '6 
104-6 
104 
104 


-4 
-2 


Swell- 
ing. 

103 
103-4 
101-8 
101-2 


99-8 
100 
100-6 
101-4 
103-4 
103-8 
104-6 
104-8 
Very 
lartfe 
swell- 
ing. 
103  -8 
103  -4 
102-8 
102  -6 


100 

101 

101 

103 

103-6 

104 

104 

104 


8 


-2 
-4 


101 
102 
103 
102 
103 
103 
103 
102 


Swell- 
ing. 

104-8 
104-4 
103-6 
102-2 


Large 
swell- 
ing. 

102 
103 
102-4 
101  -8 


101-4 

102-4 

102-8 

103 

103 

102 

102-8 

102-4 

Swell- 
ing. 

102 
102-6 
102  -2 
101  -4 


102*1 

102*8 

101-4 

101*8 

101*4 

102 

102*4 

102*4 

No 
swell- 
ing. 

102 

102*4 

103*6 

102 

102*8 

101 
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ExPERi^iENT  V. — By  F.  Torrance^  Brandon,  Manitoba,  Canada — CoDtinued. 


Not  glandered.  No.  13. 

Not  glandered.  No.  13. 

Date. 

Time.        iTempeBatore. 

Date. 

Time.        |Temperatiire. 

Be/ore  injeetion. 

After  inje-etion. 

1893. 
Feb.  27 

6p.m 

do 

103.8 
103.8 
101 
102 

1893. 
March  3 .■.*^.. 

12m 

2  p.  m 

4  p.  m 

6  p.  m 

8  p.  m 

10  p.  m 

11:30  p.m... 

10  a.  m 

102.2 

reb.  28 

Do 

102.2 

March  1 

11  a.m 

6p.  m 

Do 

102.  2 

Do 

Do    

102  4 

Do 

102.2 

A/Ur  injeetion. 

Do 

Do 

101.6 

101.  No  8  well- 

March  4 

ing:      had 
strangles. 
101.4 

March  3 

8  a.m 

10  a.m 

102 
102 

1 

Do 

No.  1. — This  animal  was  an  aged  stallion  in  fair  condition  that  had  enlarged  sub- 
maxillary glands  and  nasal  discharge  for  some  time.  There  was,  however,  no  his- 
tory of  contagion.     The  injection  showed  the  animal  to  be  glandered. 

No.  £. — This  control,  a  wprking  mare,  was  in  fair  condition,  and  did  not  respond 
to  the  injection. 

No.  S. — An  aged  mare  in  poor  condition  had  enlarged,  nodulated  submaxillary 
glands  and  a  sticky  nasal  discharge.  The  result  of  this  Injection  was  negative,  bat 
there  had  been  no  history  of  contagion. 

No.  4. — This  was  an  aged,  healthy  sorrel  mare. 

No.  5. — Was  an  aged  mare  which  had  had  enlarged  submaxillary  glands  that  had 
opened  and  discharged,  but  no  nasal  discharge.  Two  hours  after  the  injection  the 
marc  had  cold  and  rigors;  was  dull  and  off  feed  for  two  days. 

No.  0. — Was  an  old  sorrel  gelding,  apparently  healthy,  which  had  some  time  before 
been  troubled  with  sores  on  its  legs  that  healed.  After  the  injection  the  animal  was 
dull  and  off  its  feed  for  two  days,  giving  also  the  other  characteristic  glanders  reac- 
tions. 

^0.  7. — This  case  was  No.  1  reinjected. 

No.  8. — This  was  a  bay  colt  which  some  time  before  injection  had  enlarged  sub- 
maxillary glands,  but  at  the  time  of  injection  was  apparently  healthy.  The  reac- 
tion wouldindicate  that  the  animal  waa  still  diseased. 

No.  9. — This  was  a  yearling  filly,  apparently  healthy,  but  gave  a  decided  reaction. 

No.  10. — This  was  a  black  colt,  about  9  months  old,  which  had  a  few  farcy  ulcers 
on  leg  and  fiank. 

No.  11. — A  sorrel  colt,  1  year  old,  which  was  affecced  with  glanders  and  farcy. 
The  post  mortem  revealed  glandered  nodules  in  the  lungs,  a  caseous  abscess  in  the 
bronchial  glands,  and  extensive  ulceration  of  the  nasal  septum.  The  temperature 
of  the  animal  was  high  before  the  injection. 

No.  12, — This  was  a  bay  mare  affected  with  pneumonia  of  seven  days*  standing. 

No.  IS. — This  was  a  sorrel  filly  affected  with  strangles,  and  had  some  nasal  dis- 
charge and  swelling  of  the  submaxillary  glands.  The  temperature  here  again  was 
too  high  before  the  injection  for  the  latter  to  be  of  use. 

Two  cases  of  mild  farcv  were  taken  to  the  station  of  the  Bureau  about 
a  year  ago  and  treated  by  repeated  injections  of  mallein.  They  both 
apparently  recovered.  The  one  case,  however,  while  outwardly  well, 
still  responded  to  the  mallein  test,  was  killed  and  found  diseased.  The 
other  animal  does  not  give  any  reaction  with  mallein,  and  is  in  use  and 
quite  well.  There  are  also  some  other  cases  on  record  where  the  ani- 
mals'appeared  to  have  recovered  after  the  injection  of  the  mallein.  It 
is,  however,  far  better  to  exterminate  the  disease  than  to  wait  for  a  pos- 
sible cure. 

When  we  take  into  consideration  the  fact  that  the  disease  can  readily 
be  contracted  by  man  from  the  horse  and  is  practically  incurable,  and 
that  one  diseased  animal  may  communicate  it  to  a  large  number  of  other 
valuable  ones,  the  importance  of  preventive  legislation  is  at  once  ai)pn- 
rent.  The  disease  is  readily  communicated  by  means  of  the  nasal  secre- 
tions, so  that  the  promiscuous  use  of  water  troughs,  stalls,  and  buckets 
is  dangerous,  and  the  coughing  of  a  horse  may  serve  to  carry  the  infect- 
ing material  to  man  and  other  horses. 
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MISCELLANEOUS   INVESTIGATIONS. 

In  connection  with  the  investigations  of  the  cornstalk  disease  a 
number  of  examinations  of  cornstalks  have  been  made,  with  the  detec- 
tion, however,  of  no  poisonous  alkaloid. 

At  the  request  of  the  Division  of  Botany,  an  investigation  of  the 
plant  Artemisia  tridentata^  the  sagebrush  of  the  western  plains,  was 
begun.  This,  the  Chief  of  the  Division  of  Botany  informs  us,  is  used  very 
largely  by  the  natives  as  a  febrifuge.  A  preliminary  examination  has 
revealed  the  presence  of  an  alkaloid,  a  volatile  and  nonvolatile  oil,  and 
several  gums  in  considerable  quantity,  so  that  a  more  extended  study 
has  been  undertaken  with  the  intention  of  determining  the  physiolog- 
ical effect  of  the  alkaloid  and  other  products  and  their  possible  prac- 
tical use. 

The  subject  of  the  milk  and  butter  ferments,  which  give  to  butter 
their  agreeable  or  bad  flavor,  has  been  pretty  well  studied  in  Denmark, 
and  the  best  brands  of  butter  there  are  made  with  the  use  of  the  fer- 
ments upon  st-erilized  milk  only  which  will  produce  the  desired  flavor. 
In  this  country  Conn,  of  Connecticut,  has  also  isolated  a  number  of 
different  germs  which  also,  in  their  action  upon  milk,  give  butter  of  a 
desirable  flavor. 

As  the  action  of  these  ferments  is  to  produce,  just  as  in  the  case  of 
pathogenic  bacteria,  chemical  products,  which  products  impart  to  the 
butter  the  peculiar  flavor,  experiments  have  been  begun  to  isolate, 
study,  and,  if  i)ossible,  prepare  synthetically  some  of  these  substances 
with  a  view  to  their  practical  use. 

As  an  easy  way  of  removing  and  destroying  the  ticks  upon  Southern 
cattle  is  exceedingly  important,  as  these  parasites  are  so  intimately 
related  to  Texas  fever,  we  have  had  tested  at  the  station  a  number  of 
different  sheep  dips  and  disinfectants  which  are  so  widely  advertised 
and  recommended.  The  ticks  were  placed  on  the  cattle  and  then  the 
infected  surfaces  washed  with  the  solution.  'None  of  the  materials  used 
were  satisfactory.  The  list  included  thymo-cresol,  creoline.  Quibble's 
sheep  dip,  fernoline,  sodium  sulphite,  sulphuretted  hydrogen.  Hay- 
ward's  sheep  dip,  kerosene,  and  gasoline.  Dr.  Francis,  of  Texas, 
reports  the  successful  use  of  kerosene,  but  our  results  were  not  Satis- 
factory, and  we  must  search  for  a  more  reliable  substance  for  the 
destruction  of  the  parasites. 

Other  routine  analyses  have  been  made,  and  some  time  was  devoted 
to  the  preparation  of  an  exhibit  for  the  World's  Fair,  indicating  the 
line  of  work  of  this  laboratory  and  its  practical  application,  especially 
to  tub^T'^ulosis  and  glanders. 
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Sib  :  I  submit  herewith  a  report  of  the  work  done  in  the  Division  of 
Chemistry  during  the  year  ending  December  31,  1893. 
Very  respectfully, 

H.  W.  Wiley, 

Chemist 
Hon.  J.  Sterling  Morton, 

Secretary. 


"WORK  OF  THE  DIVISION  AT  THE  "WORLD'S  FAIR. 

ARRANGEMENT   OF   LABORATORY   APPARATUS   AND   FIXTURES. 

An  attempt  was  made  at  the  Columbian  Exposition  in  Chicago  to 
exhibit  the  work  of  the  Division  of  Chemistry  in  a  practical  way.  There 
is  little  of  interest  in  a  chemical  exhibit  which  shows  simply  apparatus 
and  chemical  appliances  without  in  any  way  portraying  chemical  work. 
It  was  believed  that  the  most  valuable  method  of  showing  to  the  people 
the  utility  of  an  exhibit  of  this  kind  would  be  by  having  chemical  work 
in  progress.  In  the  arranging  of  the  apparatus,  therefore,  this  end  was 
kept  in  view,  and  some  difficulty  was  experienced  in  so  arranging  the 
fixtures  and  apparatus  as  to  secure  a  pleasing  exhibit  and  at  the  same 
time  not  interfere  with  practical  work.  Nevertheless,  the  idea  of  an 
exhibit  was  not  abandoned  as  such,  and  an  attempt  was  made  to  so  dis- 
pose the  apparatus  that  the  part  of  it  which  was  not  in  use  should  at 
all  times  be  open  to  the  inspection  of  the  public.  These  conditions 
made  the  arrangement  of  the  laboratory  for  the  double  purpose  a  matter 
of  considerable  study. 

The  work  tables  of  all  descriptions  were  arranged  with  a  view  to  the 
provision  of  a  large  amount  of  storage  room.  They  were  covered  with 
tiling  and  painted  white  and  finished  with  an  enameled  surface.  Each 
of  the  analytical  tables  was  provided  with  a  large  number  of  gas  con- 
nections, water  service,  etc. 

Among  the  special  features  of  the  laboratory  was  a  complete  outfit 
for  use  in  the  analysis  of  sugar  beets  for  purposes  of  seed  selection. 
This  apparatus  consisted  largely  of  special  rasps  for  removing  and 
pulping  a  portion  of  the  beet  for  analysis.  Apparatus  for  the  analysis 
of  beets  for  manufacturing  purposes  was  also  exhibited. 

The  apparatus  for  the  examination  of  ordinary  agricultural  products 
was  also  complete,  and  represented  the  most  modern  forms  adopted  for 
this  purpose. 

169 


170  REPORT   OF   THE    SECRETARY    OF   AGRICULTURE. 

PRACTICAL    TESTS    AND    ANALYSES. 

The  practical  work  which  was  accomplished  during  the  continuation 
of  the  World's  Columbian  Exposition  was  as  follows: 

Sugars. — The  number  of  samples  of  sugar  analyzed  for  the  jury  of 
awards  was  454.  The  examination  consisted  solely  of  the  polarization 
of  the  sugar  for  the  purpose  of  determining  its  saccharine  value.  The 
judges  of  awards  based  their  decisions  largely  on  the  results  of  tbiB 
polarization.  The  sugars  examined  consisted  uot  only  of  those  of 
domestic  origin,  including  cane,  sorghum,  beet,  and  maple  sugars,  but 
also  foreign  exhibits  Irom  every  sugar-producing  territory. 

Whiskies^  brandies^  etc. — A  large  number  of  samples  of  whiskies, 
brandies,  and  liquors  was  also  analyzed  for  determining  their  per- 
centages of  sugar  and  alcohol. 

Olive  oih. — Olive  oils  of  foreign  and  domestic  origin,  numbering  in 
all  128,  were  exoimined  to  determine  their  purity. 

Tannin, — For  the  determination  of  the  tanning  value  of  the  various 
materials  exhibited  for  that  purj)ose,  many  samples  were  analyzed  and 
the  percentage  of  tannin  therein  ticeurately  determined. 

Baking  powders. — All  the  baking  powders  and  so-called  yeast  pow- 
ders on  exhibition  were  also  analyzed  and  the  percentage  of  leavening 
power  determined,  and  this  analysis  was  used  as  the  basis  of  the 
awards. 

Hops. — All  the  sami)les  of  domestic  and  foreign  hops  were  also  sub- 
jected to  a  careful  chemical  analysis  to  determine  their  percentage  of 
extract  given  up  to  ether  and  alcohol,  the  percentage  of  moisture 
which  they  contained,  and  their  total  percentage  of  nitrogen.  These 
data  were  also  used  in  making  the  awards  in  this  class  by  the  jury. 

Cereals. — The  most  laborious  analyses  made,  however,  were  those  of 
the  cereals.  In  all  532  samples  of  cereals  and  cereal  products  were 
examined.  The  analysis  consisted  in  the  determination  of  the  moist- 
ure, ash,  nitrogen  contimt,  i)er(entages  of  oil  and  indigestible  fiber;  the 
digestible  caibohyd rates  being  determined  by  dilierence  in  the  usual 
way.  Based  on  the  data  obtained  by  analysis,  the  food  values  or  nutri- 
tive values  of  these  samples  were  calculated.  In  this  calculation  the 
relative  value  of  the  different  nutritive  principles  was  fixed  as  follows: 
The  starch  and  soluble  carbohydrates  were  represented  by  a  nutritive 
value  of  1 ;  the  fats  and  oils  by  a  nutritive  value  of  2.5,  and  the  albu- 
minoids, obtained  by  multiplying  the  percentage  of  nitrogen  by  6.25, 
by  2.5.  The  total  nutritive  value  of  the  cereal  was  calculated  on  the 
above  basis.    The  following  may  serve  as  an  example: 

Let  a  sample  o^  vhea^  Mave  the  following  composition : 

INt  t-ent. 

•Abater.  .  .  7  54 

Kfth  ...  ...      1-81 

)i  .  ..  .2-29 

•'iUx  .  1-64 

^l)unni  yHio  12*53 

••»       A       M^A      yr^      ll\\t         ,,.  |T      ,..(+*»»  74*19 

i-  tt 


^•2? 


li.^  ai^.i-l.Vnr"      '  -,iv-«il«  i,a  OAUlbitiOn    Will 

iviiH    '   '**^^  ^'        *    excellence  tor  the  cereal 
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prodacts  of  all  quarters  of  the  world.  It  is  to  be  presumed  that  the 
cereals  on  exhibition  represented  the  best  products  of  all  countries. 
Of  the  samples  on  exhibition  only  the  very  best  were  selected  by  the 
judges  for  chemical  analysis.  It  is  therefore  but  just  to  assume  that 
the  data  obtained  in  these  analyses  represent  the  very  best  that  can 
be  furnished  by  each  particular  country.  It  is  believed,  therefore, 
that  a  detailed  report  of  these  analyses  will  prove  of  the  greatest 
interest  to  agricultural  chemists  throughout  the  world,  and  it  is  the 
intention  to  make  such  a  report  as  soon  as  possible. 

Artificial  colors. — Examination  was  also  made  for  the  jury  of  awards 
of  the  artificial  colors  used  in  butter  and  cheese.  Most  of  these,  as 
would  be  expected,  were  annatto  ground  in  oil.  Some  of  them,  how- 
ever, were  found  to  be  colors  of  aniline  origin,  probably  tropaeolin. 
The  use  of  annatto  in  coloring  butter  and  cheese  is  in  most  countries 
pennitted  by  law,  but  the  use  of  other  coloring  matter  of  doubtful 
hygienic  effect  is  something  to  be  discouraged.  In  all  cases  it  was  rec- 
ommended that  no  award  be  given  to  butter  colors  other  than  those 
composed  of  annatto. 

Beers,  ales,  porters^  stouts, — The  analyses  of  the  beers,  ales,porters,  and 
Btouts  which  were  on  exhibition  excited  perhaps  more  interest  than 
any  other  series  of  analyses  undertaken  at  the  World's  Exposition. 
The  great  rivalry  between  leading  brewing  firms  created  a  widesi)read 
interest  in  the  results  of  the  work.  The  awards  which  were  made  on 
the  exhibits  of  malt  liquors  were  based  partly  on  the  judgment  of  the 
jury  of  experts  and  partly  on  the  results  of  the  chemical  analyses. 
Inasmuch  as  there  has  been  widespread  comment  made  upon  the 
methods  of  analysis  employed,  it  has  been  thought  wise  to  give  in 
brief  a  resum6  of  them.  In  doing  this  it  has  been  found  desirable  to 
add  the  results  of  some  special  experiments,  made  since  the  closing  of 
the  Fair,  to  determine  the  chemical  composition  of  beers  of  known  origin. 
These  beers  were  brewed  on  a  small  scale  in  the  laboratory,  so  that  we 
were  absolutely  certain  of  the  materials  of  which  they  were  coni])<»sed. 
As  will  be  seen,  the  general  result  of  this  examination  shows,  with  one 
or  two  exceptions,  the  entire  validity  of  the  basis  of  judgment  employed. 

In  the  preparation  of  the  samples  of  beers  of  known  compon«Mits  no 
attempt  was  made  to  prcnluce  an  article  which  would  be  equal  as  a 
beverage  to  the  beers  of  commerce.  Indeed,  it  was  well  understood 
that  such  an  attempt  Xvould  be  in  vain. 

The  expert  treatment  of  malt  and  its  substitutes  necessary  to  produce 
a  sparkling  and  attractive  beverage  can  be  secured  only  in  commer- 
cial or  model  breweries.  The  object  we  had  in  view,  however,  was 
fully  accomplished  by  the  experiments,  as  it  was  the  chemical  and  not 
the  commercial  character  of  the  beers  which  was  to  be  investigated 

BEER   ANALYSES  FOR   JURY   OP   AWARDS. 

The  analyses  of  domestic  and  foreign  beers  made  by  the  Division  of 
Chemistry  for  the  jury  of  awards  at  the  Columbian  Exposition  are  val 
uable  in  helping  to  fix  a  standard  for  the  judgment  of  fermented 
liquors.    The  following  standards  were  fixed  in  advance  for  the  chem 
ical  tests : 

Alcohol — 

For  beers 3  to  6  per  ceni 

For  ales,  porters,  etc 5  to  9  per  cent 

Albuminoids — 

Minimum  percentage  for  malt  products 0. 5  per  cent 
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"So  limits  wore  fixed  for  ash  extract  and  polarizing  bodies.  Where 
the  alcohol  fell  without  the  limits  fixed,  2  points  were  deducted  from 
the  total  allowed  in  the  chemical  judgment,  viz,  45  points.  The  same 
deduction  was  made  for  a  deficiency  of  albuminoids. 

The  presence  of  salicylic  acid  in  moderate  quantities  in  the  beer,  as 
determined  by  the  qualitative  test,  indicated  the  deduction  of  2.5 
points  from  the  total,  and  its  presence  in  large  quantities  the  deduction 
of  6  points. 

In  the  qualitative  examination  of  the  ash  the  presence  of  a  consider- 
able quantity  of  hydrochloric  acid  indicated  a  subtraction  of  2  points 
and  of  a  large  quantity  of  3  points  from  the  total. 

The  same  rule  was  made  in  regard  to  the  presence  of  considerable 
and  large  quantities  of  sulphuric  acid.  These  tests  were,  however, 
qualitative  only. 

In  testing  for  hydrochloric  acid  a  mere  opalescence  or  pronounced 
opalescence  was  neglected,  as  it  could  have  come  from  the  water  used 
in  brewing,  and  the  same  rule  was  made  in  regard  to  sulphuric  acid. 
A  moderate  precipitation  in  each  case  was  taken  as  an  indication  of  the 
presence  of  a  considerable  quantity  and  2  points  deducted  accordingly. 
A  heavy  precipitation  in  each  case  indicated  the  presence  of  a  large 
quantity  and  3  points  were  deducted.  These  recommendations  were 
made  in  such  a  way,  if  possible,  as  to  cover  the  fact  that  in  many  waters 
used  in  brewing  considerable  traces  of  both  hydrochloric  and  sulphuric 
acids  are  found.  This  is  notably  true  of  the  water  used  by  the  brewers 
in  Burton  on  the  Trent,  where  as  much  as  25  grains  per  gallon  of  sul- 
phate of  calcium  are  found  in  some  of  the  waters  used,  and  as  much  as 
10  grains  per  gallon  of  chloride  of  sodium. 

It  is  not  the  i)urpose  here  to  enter  into  a  discussion  of  the  merits  of 
saline  waters  in  brewing  as  compared  with  those  of  pure  waters.  It  is, 
however,  believed  that  beers  containing  large  quantities  of  sulphates 
and  chlorides  can  not  be  regarded  in  the  same  light  in  relation  to 
health  as  those  which  contain  only  moderate  quantities  or  traces  of 
these  bodies.  This  remark  is  especially  applicable  to  the  presence  of 
sulphates. 

In  regard  to  thealbuminoidpercen  tages,  the  standard  was  fixed  because 
it  was  believed  that  when  a  pure  malt  had  been  used  in  brewing  the 
percentage  of  albuminoids  would  be  constantly,  or  almost  always,  above 
one-half  of  1  per  cent.  The  use  of  rice  or  glucose  as  a  partial  substi- 
tute for  malt  would  therefore  tend  to  diminish  the  percentage  of  albu- 
minoids in  the  beer.  As  is  well  known,  the  presence  of  an  excess  of 
albuminous  matter  in  beer  tends  to  produce  cloudiness,  and  it  is  also 
the  nidus  for  subsequent  and  injurious  fermentation.  It  is  not,  there- 
fore, implied  by  fixing  a  standard  in  this  way  that  a  high  percentage 
of  albuminoids  is  desirable  in  beer,  but  the  object  of  the  standard  is  to 
'I'^termine  whether  or  not  pure  malts  have  been  used  in  brewing. 

^he  quantity  of  solid  matter  contained  in  the  beer  and  its  polariza- 
i"  vere  not  considered  in  determining  its  grade  number,  but  these 
ien^^minat^ons  were  made  in  order  to  r^^mplete  so  far  as  possible  the 
Analysis  i^  ^^^  *  '»ort  ^i">'*  -allowed  for  thi  ^^^k.  No  attempt  was  made 
■f  lofo  11,.,.      ...  }  i      <     jitter  Dn"'*M>  -    ■<'^»**~  ^i»«"  tiio^^  nresent  in 
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^    jt        .xiiposiiion  of  the  beers 
••   •'  i-uie  i,vf  c^U  attention  to  one  numbers  obtained  in 
)P  oYptn  .,   <.  -mp  v^aw  )  -^wed  in  the  laboratory  of  the  Depart- 
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ment  of  Agriculture.  These  beers  consist  of  pure  malt  beei  s  and  beers 
made  by  mixtures  of  malt  and  barley,  glucose,  rice,  and  hominy  giits  in 
varying  proportions.  The  beers  were  all  brewed  in  the  same  way  and 
under  the  same  conditions.  They  therefore  give  an  excellent  basis  for 
comparison  with  beers  brewed  from  unknown  materials.  It  is  not 
unusual  for  brewers  to  maintain  that  they  use  nothing  but  pure  malt 
and  possibly  barley  in  making  their  beers,  but  it  is  not  always  safe  to 
accept  assurance  of  this  kind  as  a  basis  of  scientific  investigation.  The 
water  employed  in  our  home  brewing  was  Potomac  water,  which,  as  is 
well  known,  contains  only  a  small  quantity  of  saline  matter,  not  to 
exceed  6  grains  per  gallon.  In  one  instance,  additions  of  saline  matter, 
notably  gypsum,  were  made  to  the  water  for  the  purpose  of  making  it 
resemble  in  some  respects  the  waters  used  in  the  breweries  at  Burton 
on  the  Trent. 
Following  are  the  results  of  the  analyses  of  these  home-brewed  beers: 

Analyses  of  the  home-breiced  beers. 


Serial  number. 


12,865.... 
12,866..-. 
12,867 . . . . 
12.868.... 
12.869.... 
12,810.... 
12,871.... 
Malt*.... 
Glucose* . 


Letter. 


A. 
B. 
C. 
D. 
£. 
F. 
H. 


Specific 
gravity 
15.5°  C. 


10237 


0164 
0163 
0123 
0249 
0188 
1  0212 
10096 
1-0116 


Alcohol 
Yolome. 


Per  cent. 
3-88 
4 
4 
5 
4 
4 
4 
3 
5 


72 
75 
58 
05 
91 
50 
66 
•60 


Alcohol 
weight. 


Albu- 
men. 


Percent. 
2-97 
3 
3 
4 
3 
3 
3 
2 
4 


•70 
•73 
•39 
•16 
•86 
•51 
•85 
•41 


Per  cent. 
•1282 
•5657 
•1188 
•2563 
•1375 
•2938 
•2657 
•5625 
•1250 


Polariza- 
tion. 

Extract. 

Degree*. 

Per  cent. 

17-3 

7-51 

8-4 

5-35 

7  9 

5-83 

7  1 

5  09 

17-9 

7-62 

13  9 

6-35 

14  5 

6-84 

5-2 

4  00 

7-2 

5  30 

Ash. 


PereL 
•102 
•252 
•184 
•212 
•13^ 
•155 
•337 
•294 
•196 


*  To  which  g3'psum  was  added. 

The  quantities  of  grain,  etc.,  used  in  tbe  preparation  of  these  beer  samples  were 
as  follows : 

.800  grams  rice. 


A. — 200  grams  malt . 
B. — 1  kilo  malt. 
C. — 200  grams  malt. 
D. — 500  grams  malt. 
E.--200  grams  malt. 
F.  — 500  grams  malt , 
H. — 500  grams  malt 


..800  grams  glucose. 
..500  grams  glucose. 
..800  grams  corn  grits. 
.  .500  grams  corn  grits. 
-.500  grams  rice. 

Sample  A. 


The  rice  in  the  case  of  sample  A  was  stirred  into  3  liters  of  boiling  water  and  the 
mixture  placed  on  the  steam  bath.  When  the  rice  became  a  paste,  it  was  removed 
and  allowed  to  cool  to  65°  C.  The  malt  was  then  added  and  the  temperature  kept 
at  that  point  for  two  hours.  The  wort  was  then  strained  off  through  a  sieve,  2  liters 
more  water  added  to  the  grains,  and  mashing  resumed  at  65*^  C.  for  another  hour. 
The  wort  was  then  strained  off  through  a  sieve  and  the  grains  pressed  in  a  cotton 
bag.     The  united  worts  were  treated  as  given  below. 

Sample  B. 

The  malt  in  sample  B  was  placed  in  3  liters  of  cold  water  and  the  temperature 
gradually  raised  to  65^  C.      The  rest  of  the  operation  was  as  just  described. 

Sample  C. 

In  sample  C  the  glucose  was  dissolved  in  3  liters  of  boiling  water,  the  temperature 
allowed  to  fall  to  fe^  C.  and  the  malt  added.     The  rest  was  as  above. 

Sample  D, 
Sample  D  was  treated  exactly  as  was  sample  C. 

Samples  E^  F,  and  H. 
Samples  E,  F,  and  H  were  treated  in  exactly  the  same  way  as  sample  A. 
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TREATMENT  OF  THE  WORTa 

The  nnited  worts  in  each  case  were  broaght  to  a  boil,  15  grams  of  hops  added,  and 
the  boiling  continued  fifteen  minntes.  The  liqnid  was  then  placed  in  a  flask  nndtt 
the  tap  until  the  temperature  was  12  to  15°  C,  and  then  filtered.  The  mixture  of  ooaga- 
lated  albuminoids  and  exhausted  hops  remaining  on  the  filter  was  mixed  with  tiia 
grains  resulting  from  the  mashing.  The  density  of  the  wort  was  taken  and  when 
necessary  cold  water  (previously  boiled)  was  added  till  the  density  reached  about  14^ 
Brix.  The  volumes,  densities,  'and  polarizations  of  the  resulting  liquids  were  as  fol- 
lows: 


Sample. 

Cubic  cen- 
timeters. 

Total 
solids. 

Polarization. 

Total 
solid  mat- 
ter. 

A 

3.680 
4.000 
5.200 
4.700 
3,200 
3,300 
4,100 

0°  Brix 
12-8 
13  0 
13-5 
14-5 
14-5 
14-5 
14-5 

DegreeM. 
29-2 
20-4 
16  1 
18-2 
29-5 
26-9 
26-8 

Oram*. 
521*8 

B   

547-6 

c 

740*6 

D 

721-7 

E 

491*4 

F 

506*7 

H 

629*6 

To  each  portion  of  wort  were  added  5  grauis  of  bops  and  200  cubic  centimeters  of 
Heurich's  yeast.  Portions  for  tbo  polarization  were  measured  out  before  the  addi- 
tion of  the  yeast.  The  addition  of  yeast  took  place  at  10  p.  m.,  December  9.  On 
December  13  at  noon  the  beers  were  filtered  and  bottled. 

REMARKS   ON   RESULTS    OF   BEER   ANALYSES. 

The  analysis  of  the  samples  of  homebrewed  beers  fully  bears  out  the 
wisdom  of  the  selection  of  0.5  per  cent  as  the  limit  for  albuminoids  for 
pure  malt  beers.  The  other  analyses  show  also,  without  the  least  par- 
ticle of  doubt,  the  admixture  of  other  bodies  with  the  malt.  Before 
knowing  the  origin  of  the  beers  we  took  the  table  of  analyses  and  were 
able  to  correctly  indicate  the  proportion  of  malt  in  each  sample  by  the 
percentage  of  albuminoids  alone.  Even  in  the  case  of  the  giits,  which 
contained  a  considerable  quantity  of  albuminous  material,  it  is  seen 
that  the  percentage  of  albuminoids  is  very  slightly  increased  over  that 
for  the  rice  or  glucose,  showing  conclusively  that  the  malt  is  practi- 
cally the  sole  source  of  the  albuminoid  matter  in  the  beer.  It  thus 
appears  to  be  demonstrated  that  the  percentage  of  albuminoid  in  a  beer 
is  a  direct  criterion  of  the  percentage  of  malt  employed  in  the  brewing. 

The  analyses  of  the  homemade  beers  also  show  that  the  standard  for 
alcohol  adopted  is  a  proper  one.  Only  oneof  the  nine  samples  examined 
fell  below  the  standard,  and  this  was  doubtless  due  to  the  shortness  of 
time  allowed  for  fermentation. 

On  the  other  hand,  in  regard  to  the  qualitative  test  for  sulphates,  the 
matter  is  not  so  clear.     Inasmuch  as  in  European  countries  highly  sul- 
phated  waters  are  employed,  it  is  not  strange  to  have  always  found  in 
these  European  beers  a  very  large  amount  of  sulphuric  acid.     In  the 
American  beers,  however,  the  amount  of  sulphuric  acid  present  in  most 
*,ascs  is  neglectable  and  only  in  a  few  cases  did  the  grading  of  the  beer 
^ull'er  from  the  amount  of  sulphuric  acid  it  contained.     It  seems,  there- 
ore,  that  the  reaction  for  sulphuric  acid  is  in  no  just  sense  a  criterion 
")r  the  addition  of  glucose  or  even  of  sulphites,  and  in  fixing  a  scale  of 
loints,  deducting  a  certain  percentage  from  the  grade  of  the  beer  for 
>' "vvy    *'»ctions  for  sulphates  shotlld  be  practiced,  not  because  it  would 

nresence  of  glucose  in  the  brewing  or  even  of  sulphurous 
^^ervative,  but  simply  because  the  presence  of  a  large 
•,juric  acid  in  a  beverage  is  or  may  prove  harmful. 
'  ^^^'^  reaction  for  comnion  salt,  the  matter  appears  some- 
tliough  common  salt  occurs  constantly  in  waters  used 
^     ^'^'^    lot  present  in  such  quantities  as  to  produce  a 


!'••> 


\,U>i. 


L    iaine 
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heavy,  curdy  precipitate  in  a  solation  of  the  ash.  Unless  attributed  to 
mineral  or  other  extraordinary  qualities  in  the  water,  the  occurrence  oi 
a  moderately  curdy  precipitate  or  a  heavy  curdy  precipitate  od  the 
addition  of  a  solution  of  nitrate  of  silver  to  a  nitric-acid  solution  of  the 
ash  would  indicate  the  addition  of  common  salt  in  the  brewing.  The 
addition  of  common  salt  in  moderate  quantities  is  not  in  any  way 
prejudicial  to  health,  but  "when  the  question  which  was  to  be  decided 
in  these  cases  is  this,  viz,  Has  anything  been  added  beside  the  malt, 
hops,  yeast,  and  water  f  then  the  presence  of  hydrochloric  acid  must  be 
noticed.  If,  therefore,  the  analysis  indicate  the  addition  of  common 
Bait,  on  this  hypothesis  it  will  be  proper  to  correspondingly  diminish 
the  number  showing  the  grade. 

The  total  number  of  beers,  etc.,  examined  is  as  follows :  Wood  beers, 
102  samples;  bottled  beers,  130  samples.  In  the  above  term  "beer"  is 
included,  of  course,  all  the  various  forms  of  malt  liquors,  such  as  beers, 
ales,  porters,  stouts,  etc.  In  addition  to  these  quite  a  number  of  malt 
extracts  was  also  examined  for  the  jury  of  awards. 

The  total  number  of  analyses  made  for  the  bureau  of  awards  was 
1,687. 

EXPERIMENTS  VSTITH  SUGAR  BEETS. 

In  harmony  with  the  provisions  of  the  act  of»  Congress  providing  for 
experiments  in  the  improvement  of  sugar-producing  plants  and  the 
manufacture  of  sugar  therefrom,  the  work  of  the  Department  in  this 
direction  was  continued  in  two  distinct  lines. 

The  first  of  these  consisted  in  the  distribution  of  beet  seed  to  those 
interested  in  the  culture  of  the  beet,  as  indicated  in  the  report  of  last 
year.  The  Department  having  made  no  purchase  of  beet  seed  for  dis- 
tribution, Mr.  H.  T.  Oxnard  kindly  donated  for  its  use  a  sufficient  quan- 
tity of  the  best  imported  seed. 

SUGAR-BEET    SEED   DISTRIBUTED. 

The  number  of  packages  of  seed  sent  out  was  2,428,  and  the  number 
of  persons  to  whom  sent  348.  The  number  of  packages  sent  to  each  of 
the  different  States  and  Territories  receiving  seed  was  as  follows: 


Packages. 

Alabama 12 

Arizona 1 

Arkuusas 32 

California 347 

Colorado 202 

Connecticut 1 

Delaware 10 

Florida 3 

Georgia 200 

Idaho 4 

Illinois 17 

Indiana 83 

Iowa 62 

Kansas 12 

Kentucky : 3 

Louisiana Ill 

Maine 1 

Maryland 13 

Michigan 43 


Packages. 

Montana 2 

Nebraska 120 

Nevada 50 

New  Jersey 10 

New  Mexico 52 

New  York 90 

North  Carolina 5 

North  Dakota 34 

Ohio 68 

Oklahoma 8 

Oregon  6 

Pennsylvania 3 

Rhode  Island 3 

South  Dakota 176 

Tennessee 15 

Texas 4 

Virginia 33 

Washington 250 

West  Virginia 1 


Minnesota 69  \  Wisconsin 219 

Mississippi 14  |  Wyoming 12 

MiBsoun 27 
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The  nnmber  of  packages  of  seed  distributed  was  far  less  than  in 
previous  years,  and  the  number  of  samples  received  for  analysis  was 
correspondingly  diminished.  The  total  number  of  samples  received 
at  the  Chicago  laboratory  was  199,  and  the  total  number  of  samples 
received  at  the  Washington  laboratory  was  84. 

Accompanying  each  package  of  seed  there  was  sent  a  copy  of 
Farmers'  Bulletin  No.  3,  which  contains  detailed  instructions  for  pre- 
paring the  land,  planting  the  seed,  and  cultivating  the  beets. 

SUGAR-BEET   ANALYSES  AT   THE  WORLD'S   FAIR. 

Arrangements  were  made  for  taking  samples  for  analysis  and  these 
samples  were  sent  chiefly  to  the  chemical  laboratory  of  the  Depart- 
ment at  the  World's  Columbian  Exi^osition.  As  has  already  been  indi- 
cated, one  of  the  chief  features  of  the  chemical  laboratory  at  the 
Exposition  was  the  arrangement  for  the  analyses  of  beets.  In  addition 
to  tliis  the  Chicago  laboratory  was  nearer  to  the  localities  in  which  the 
beets  were  chiefly  grown,  so  that  they  could  be  sent  for  analysis  in  a 
shorter  time  than  if  forwarded  to  Washington.  It  was  thought  also 
that  it  would  be  an  excellent  illustration  of  the  practi(!al  work  of  the 
laboratory  to  have  the  analyses  made  where  they  could  be  viewed  by 
those  inte»  ested.  The  wisdom  of  this  course  was  apparent  from  the  fact 
that  at  all  times  when  analyses  of  beets  were  in  progress  large  num- 
bers of  intelligent  observers  were  watching  the  work.  The  questions 
which  they  asked  showed  that  they  were  interested  in  the  process  and 
were  receiving  valuable  instruction  from  observing  it.  Some  of  the 
samples  of  beets,  however,  were  sent  to  the  laboratory  at  Washington 
for  examination. 

I  NSATISFACTORY    RESULTS    OF   EXPERIMENTS. 

The  general  results  of  the  work  this  year  were  somewhat  discouraging 
as  com])ared  with  those  of  previous  years.  Throughout  a  great  part  of 
the  beet-growing  region  the  summer  was  excessively  dry  and  large 
numbers  of  total  failures  were  reported. 

In  former  reports  attention  has  been  called  to  the  fact  that  the  pres- 
ent metliod  of  experiment  is  unsatisfactory,  and  the  reasons  therefor 
have  been  fully  set  forth.  The  farmers  are  so  busy  with  other  work 
that  as  a  rule  they  are  not  able  to  give  the  proper  attention  to  the 
experimental  details.  They  do  not  have  time  to  i)roper)y  prepare  the  soil 
for  beet  culture,  nor  do  they  give  to  the  growing  beet  proi)er  attention. 
When  the  time  for  harvesting  comes  they  arc  usually  engaged  in  other 
farm  work,  so  that  the  beets  are  not  harvested  at  the  proper  time,  nor 
are  proper  data  obtained  by  means  of  which  any  accurate  estimate  of 
the  yield  per  acre  can  be  determined.  The  analytical  data,  therefore, 
of  such  work  are  usually  fragmentary  and  far  from  teaching  any  valua- 
ble lesson  in  regard  to  the  industry  itself.  In  general,  however,  the 
data  bear  out  those  of  previous  years  in  showing  the  areas  in  this  coun- 
try where  the  best  beets  can  be  grown.  It  is  in  these  regions  that  the 
development  of  the  industry  must  be  expected. 

There  is  probably  not  a  State  or  Territory  in  the  Union  which  is  not 
capable  of  growing  sugar  beets  of  fair  quality.  Even  in  the  far  South 
beets  of  fair  sugar  content  have  been  produced,  and  with  good  ton- 
nage, but  when  the  competition  of  the  world  is  to  be  met,  with  the 
price  of  sugar  as  low  as  it  is  now,  only  those  parts  of  the  country 
where  the  soil  and  climate  are  especially  favorable  can  be  expected  to 
compete  successfully  with  the   beet-sugar    industry  already  ^mly 
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established  in  older  countries.  The  sole  valuable  lesson,  therefore,  of 
this  promiscuous  distribution  of  beet  seed  is  in  the  fact  that  as  a  rule 
those  regions  best  suited  to  the  growth  of  the  sugar  beet  will  gradu- 
ally be  outlined,  and  intending  investors  led  to  the  proper  localities 
for  the  establishment  of  factories. 

The  great  success  of  the  beet-sugar  industry  on  the  Pacific  coast 
leads  to  the  conclusion  that  if  the  northern  part  of  the  eastern  and 
central  portions  of  our  country  is  to  become  the  seat  of  a  great  sugar 
industry,  every  possible  advantage  must  be  taken  of  soil  and  location 
in  order  to  compete  successfully  with  the  beet  fields  of  California, 
Washington,  and  Oregon. 

A   L13IITED   DISTRIBUTION   OF   HIGH-GRADE   SEEDS. 

It  is  not  believed  that  further  experiment  with  the  promiscuous  distri- 
bution of  seed  will  be  of  any  practical  benefit.  Nevertheless,  many 
farmers  apply  each  year  for  samples  of  seed,  and  incidentally  some 
good  can  be  done  by  supplying  them  with  what  they  need.  It  is  not 
necessary  to  enter  into  an  argument  here  to  show  that  the  farmer  will 
not  be  able  on  his  own  motion  to  secure  beet  seed  of  high  grade.  He 
can  not  even  be  sure  that  the  sugar-beet  §eed  offered  by  dealers  is  any- 
thing more  than  the  seed  of  the  common  beet.  He  does  not  know  the 
addresses  of  the  growers  of  beet  seed  of  established  reputation.  Even 
if  he  did,  the  cost  and  trouble  of  securing  2  or  3  pounds  from  abroad 
would  be  so  great  as  to  deter  him  from  making  the  attempt.  It  seems 
proper  to  the  writer,  therefore,  that  as  long  as  the  Department  is  en- 
gaged in  the  distribution  of  seeds  it  should  send  to  those  who  inquire 
for  them  small  samples  of  the  highest-grade  beet  seed  which  can  be 
produced.  While  most  of  the  samples  will  be  productive  of  no  great 
good,  yet  now  and  then  one  may  reach  a  locality  where  it  will  excite 
interest,  and  possibly  do  much  toward  the  future  development  of  the 
industry.  In  addition  to  this  it  is  not  to  be  forgotten  that  the  cost  of 
sending  out  a  few  thousand  packages  of  beet  seed  is  very  small,  and 
the  chemical  analyses  are  secured  without  expending  a  single  dollar 
over  the  usual  cost  of  conducting  the  laboratory.  If  the  farmers 
receiving  these  gifts  of  the  Department  would  learn  the  single  lesson 
of  appreciating  the  scientific  agriculture  which  has  made  the  sugar 
beet  possible,  it  would  be  an  ample  repayment  of  the  whole  cost  of 
distribution. 

EXPERIMENTS  AT  SCHUYLER,  NEBR. 

The  experimental  station  at  Schuyler,  Nebr.,  established  for  the 
purpose  of  improving  the  sugar  beet  and  demonstrating  the  most 
approved  methods  of  its  cultivation,  was  continued  during  the  growing 
season  of  1893. 

THE   SELECTION   OF  MOTHER   BEETS. 

During  the  previous  autumn  the  different  standard  varieties  of  beets, 
as  harvested  from  the  experimental  plats,  were  carefully  culled  for  the 
selection  of  mothers.  In  the  first  selection  of  mother  beets,  as  has 
been  stated  in  previous  reports,  the  general  appearance  of  the  beet 
only  is  considered.  A  plat  of  beets  having  been  harvested,  a  skilled 
workman  is  assigned  to  the  task  of  collecting  those  which  seem  to  be 
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especially  fitted  for  the  purpose  of  producing  seed  daring  the  coming 
year.  Beets  are  selected  that  are  i)erfect  in  form,  with  long  and  taper- 
ing tap  roots,  smooth  exterior,  and  about  one  pound  in  weight.  These 
beets  are  collected,  care  being  taken  not  to  bruise  them,  and  they  are 
at  once  placed  in  moist  earth  until  the  time  comes  for  siloing  fur  the 
winter.  The  tops  of  these  beets  which  are  to  be  i)re8erved  for  growing 
are  cut  in  such  a  way  as  not  to  interfere  with  the  buds  at  the  neck,  a 
part  of  the  stem  of  the  leaf  being  left  on  the  beet. 

SILOING   SUGAR  BEETS— RESULTS. 

The  siloing  of  the  boets  should  not  be  undertaken  until  late  in  the 
fall,  when  it  becomes  necessary  to  protect  them  from  injury  by  frost. 
It  is  highly  important  that  the  temperature  of  the  silo  do  not  rise  at 
anytime  above  45o  F.  A  higher  temperature  than  this  induces  growth 
and  a  consequent  loss  of  saccharine  content. 

ARUANGKMENT   OF   THE   SILO. 

The  beets  preserved  over  the  winter  at  the  station  were  siloed  in  the 
following  way:  They  were  placed  in  the  silos  in  a  diagonal  position, 
with  the  tops  upward  and  carefully  packed  with  moist  sand.  The  silos 
were  so  arranged  as  to  be  easily  ventilated.  In  the  bottom  of  each  silo, 
at  the  time  the  beets  were  placed  therein,  was  placed  a  half  ton  of  ice, 
in  large  pieces,  for  the  pnri)ose  of  rapidly  cooling  the  temperature  of 
the  silo  below  the  growth  point.  The  drainage  of  the  silo  was  so 
arranged  that  the  water  from  the  melting  ice  would  not  touch  the  beets. 
At  the  closing  of  the  silos  on  the  5th  of  November  the  temperature,  as 
indicated  by  thermonictrical  observations,  was  43°  F.;  on  the  20th 
of  December  the  temi)erature  was  42°  F.,  and  on  the  21st  of  March,  the 
date  at  which  the  silos  were  opened,  the  temperature  was  39*2o  F. 
These  observations  show  how  uniform  the  temi)erature  of  the  silos  was 
kept,  and  at  8n(*h  a  i)oint  as  to  prevent  to  the  largest  extent  any  evap- 
oration from  the  boets  or  any  growth  thereof. 

The  total  number  of  beets  i)laced  in  the  silos  was  6,378.  When  the 
silos  were  opened  on  the  21st  of  March,  the  beet&  were  found  to  be  in 
excellent  condition ;  there  had  been  in  point  of  fact  an  increase  of  weight, 
rathcT  than  a  loss.  This  was  determined  by  placing  in  each  silo  a  given 
number  of  carefully  weighed  beets.  These  same  beets  on  the  opening 
of  the  silo  were  taken  out  and  at  once  reweighed.  Any  change  in 
weight  would  of  course  be  revealed  by  this  duplicate  weighing. 

INCREASED  WEIGHT   OF   SILOED   BEETS. 

An  illustration  of  the  increase  in  weight  mentioned  is  given  by  the 
following  experiment: 

The  weight  of  ten  beets  siloed  on  the  4th  of  November,  1892,  was 
4,840  grams.  The  weight  of  this  same  lot  of  beets  on  the  27th  of 
March,  when  they  were  removed  from  the  silo,  was  5,400  grams — increase 
5()0  grams,  or  11'6  per  cent.  This  increase  was  due  to  the  fact  that  at 
the  time  of  siloing  the  beets  they  had  become  wilted  from  excessive 
drought.  The  autumn  at  the  station  had  been  particularly  dry,  and  the 
beets  at  the  time  of  Inirvcst  were  in  a  partly  wilted  state.  These  beets, 
being  carefully  packed  in  moist  sand  and  ke^it  at  a  low  temperature, 
absorbed  moisture  during  the  winter,  with  the  increase  of  weight 
noticed.    Ordinarily  there  would  be  a  decrease  of  weight  in  siloed 
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beets,  but  in  tbe  present  conditions  the  reverse  was  true.  Of  the  6,378 
beets  which  were  siloed  in  November,  1892, 6,370  were  found  in  perfect 
condition  when  the  silos  were  opened,  only  8  beets  having  been  spoiled. 
This  is  a  most  remarkable  showing,  and  indicates  the  care  with  which 
the  siloing  was  done. 

ANALYSES  FOR  DETERMINING  SUGAR  CONTENT. 

The  mother  beets,  when  taken  from  the  silos,  are  subjected  to  analysis 
in  the  manner  described  in  previous  reports.  Each  beet,  after  weigh- 
ing, is  turned  over  to  the  analyst,  who,  by  means  of  a  proi)er  machine, 
removes  a  cylindrical  section  diagonally  through  the  beet,  thus  secur- 
ing a  sufficient  quantity  for  analysis  without  in  any  way  injuring  the 
beet  for  germinating  purposes.  The  beet  pulp  thus  secured  is  sub- 
jected to  pressure  and  the  juice  obtained  is  analyzed.  Inasmuch  as 
the  average  marc  or  fibrous  portion  of  the  beet  pulp  amounts  to  about 
5  per  cent,  the  percentage  of  sugar  in  the  beet  is  easily  calculated  by 
multiplying  by  '95  the  percentage  found  in  the  juice  expressed. 

Tbe  beets  were  divided  by  analysis  into  three  classes :  The  first  class 
included  all  those  beets  containing  not  less  than  12  per  cent  nor  more 
than  15  per  cent  of  sugar;  the  second  class,  those  beets  which  con- 
tained from  15  to  18  per  cent  of  sugar,  and  the  third  or  ^Ute  class,  those 
beets  having  over  18  per  cent  of  sugar.  The  number  of  beets  falling 
into  each  classification  as  a  result  of  the  analysis  of  each  variety  is 
found  in  the  following  table: 


Varieties. 


Oripnal  KleiDwanzlebener 

Dippes 

Vlimorin's  Improved 

Lemaire 

Desprez 

Eiitu  Kleinwanzlebeuer 


Total. 


^?±^,«  rl^-  2  gnMlerlNo.  3  gr«le: 


SucroHe  18 
percent 
aod  up- 
wards. 


36 
6 
8 


67 


Sucrose  15 

to  18  per 

cent. 


465 
483 
600 


210 


1,758 


Sucruse  12 

to  15  per 

cent. 


448 

,176 
784 
476 
168 
224 


3.276 


These  percentages  of  sugar  were  determined  by  taking  the  analytical 
data  obtained  and  calculating  therefrom  the  content  of  sugar  which 
the  beets  had  at  the  time  of  harvest.  The  data  for  this  calculation 
included  the  analyses  at  the  time  of  havest,  at  the  time  of  storage,  and 
at  the  time  of  opening  the  silo.  As  a  result  of  the  analyses,  5,091  beets 
were  accepted  for  the  production  of  seed  and  1,179  beets  rejected. 

Although  the  conditions  of  storage,  as  indicated  above,  were  the  most 
favorable,  yet  it  must  not  be  forgotten  that  the  vital  ac^tion  of  the  beet 
in  the  silo  is  not  altogether  destroyed,  but  only  reduced  to  a  certain 
minimum.  As  long  as  tbe  beet  is  alive  there  most  be  still  some  action 
of  vitality,  and  this  can  depend  onlyupon  the  consumption  of  the  store 
of  plant  food  which  has  been  accumulated  in  the  beet  itself.  There- 
fore, even  in  the  favorable  circumstances  in  which  the  beets  were  placed, 
and  at  a  temperature  of,  say,  40°  F.,  there  was  during  the  period  of 
the  storage  sufficient  vital  action  to  diminish  to  a  certain  extent  the 
total  percentage  of  sugar  in  the  beets.  This  was  determined  by  analy- 
sis of  average  samples  of  beets  at  the  time  of  storage  and  at  the 
oi>ening  of  the  silos.    Making  correction  for  the  increase  in  weight  due 
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to  the  absorption  of  moisture  during  the  winter,  it  was  found  that  the 
average  content  of  suffar  in  the  beets  of  all  varieties  at  the  time  of 
storhge  was  12,  the  average  at  the  time  of  opening  the  silos  had  been 
reduced  to  11'6,  showing  a  loss  of  4  per  cent  of  sugar  during  the 
winter. 

Some  of  the  varieties  lost  more  sugar  than  others.  For  instance,  in 
Vilmorin's  Imprpved  there  was  apparently  a  gain  of  0*1  i)er  cent  of  sugar 
during  the  winter,  while  in  the  Desprez  variety  the  content  of  sugar 
had  not  changed,  nor  had  it  appreciably  ciianged  in  the  Elite  EQein- 
wanzlebener  variety. 

At  the  time  of  the  harvest  of  the  beets,  on  the  10th  of  October,  the 
average  content  of  sugar  tlierein  was  15*1;  at  the  time  of  their  storage 
in  silos  it  was  12,  and  at  the  time  of  opening  in  the  spring  it  was  11'6 
per  cent.  There  had  been,  therefore,  a  total  loss  of  sugar  from  the 
time  of  harvest  of  3'5  points.  This  gave  a  total  loss  of  sugar  from 
the  time  of  harvest  to  the  time  of  analysis  of  23  per  cent,  of  which  20 
per  cent,  in  round  numbers,  occurred  between  the  loth  of  October  and 
the  4th  of  November  (the  time  the  beets  were  placed  in  silo),  and 3  per 
cent,  in  round  numbers,  from  the  time  they  were  placed  in  the  silo 
until  their  analysis  in  the  latter  part  of  March. 

THE   PRODUCTION    OF    SEED. 

After  the  analysis  and  classification  of  the  mother  beets  the  plant- 
ing was  accomplished  by  setting  them  in  gnmnd  which  had  been  prop- 
erly prepared.  Planting  was  commenced  on  the  28th  of  April  and 
completed  on  the  2d  of  May,  the  different  grades  being  carefully 
separated  in  the  plats.  Special  care  was  taken  in  this  respect  in 
regard  to  the  No.  1  grade  (the  highest  grade),  so  that  it  could  be 
sulliciently  distant  from  all  other  varieties  to  prevent  any  contamina- 
tion by  the  distribution  of  the  i)ollen  in  the  fertilization  of  the  seed. 
Of  the  5,001  mother  beets  whi<»h  were  planted,  less  than  20  failed  to 
grow,  showing  a  remarkable  vitality. 

The  weather  during  June  was  abnormally  dry,  with  a  high  tempera- 
ture; hut  this  dry  weather  did  not  seem  to  affect  the  growth  or  stand 
of  the  plant.  There  was  also  another  season  of  dry  weather  during 
the  latter  part  of  July  and  the  first  of  August,  the  temperature  being 
very  high,  causing  the  seed  to  mature  somewhat  early  and  thus  reduc- 
ing the  quantity  of  yield.  The  quality  of  the  seed,  however,  as  indi- 
cated by  its  brightness  and  weight,  was  most  excellent. 

YIELD   AND    QXTALITY   OF   SEED. 

The  following  data  give  an  idea  of  the  amount  of  seed  obtained  in 
comparison  with  the  yield  of  seed  during  the  season  of  1802.  In  that 
year  the  area  planted  to  mother  beets  was  08*3  square  rods,  and  the 
weight  of  seed  obtained  505  pounds,  giving  a  yield  per  a(Te  of  068 
pounds.  In  1803  the  area  planted  to  mother  beets  was  113  square  rods, 
and  the  weight  of  seed  obtained  610  pounds,  giving  a  yield  per  acre 
of  863  pounds. 

On  acccmnt  of  the  high  quality  of  the  seed  it  was  sold  to  the  Oxnard 
Beet  Sugar  Company  at  a  x)rice  far  in  excess  of  that  paid  for  the  best 
imported  seed.  The  sum  received  for  the  seed  was  at  the  rate  of  $172.60 
I)er  acre.  In  regard  to  the  sale  of  the  seed,  reference  is  made  exclu- 
sively to  the  seed  of  the  lowest  grade.  The  high-bred  seeds  of  grades 
Ko.  1  and  No.  2  were  reserved  for  use  in  experimental  work. 
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COST   OF   PRODUCING  BEET   SEEDS. 

The  general  result  of  the  two  seasons'  experimentation  in  the  pro- 
duction of  seed  is  of  the  most  satisfaetory  character.  It  has  been 
shown  that  seed  of  the  finest  quality  can  be  produced,  and  the  germin- 
ation of  the  home-grown  seed  has  shown  its  high  vitality.  The  fact 
that  a  practical  beet-sugar  manufacturer  was  willing  to  pay  from  5  to  7 
cents  more  per  pound  for  thelowest  or  third  grade  of  seed  than  he  would 
for  the  best  imported  seed,  shows  in  what  esteem  this  seed  was  held  for 
practical  purposes.  It  is  demonstrated  that  by  proper  care  beet  seed 
can  be  produced  in  this  country  on  one  acre  of  ground  planted  thereto  of 
a  value  of  at  least  $150.  The  actual  cost  of  the  production  of  this  seed 
can  not  be  inferred  from  the  cost  of  its  production  in  the  small  way  in 
which  it  was  grown.  The  extreme  care  exercised  in  preventing  the 
varieties  from  mixing,  making  it  necessary  to  plant  in  small  i)hits  at 
great  distances,  and  the  extra  care  and  labor  which  such  supervision 
required,  would,  of  course,  increase  the  cost  greatly  beyond  that  which 
would  be  incurred  in  the  production  of  seed  in  a  purely  commercial 
way.  The  great  point  which  has  been  demonstrated  by  these  experi- 
ments is  the  fact  that  seed  can  be  produced  of  the  value  of  at  least 
$150  per  acre;  that  this  seed  is  bright  and  clean  and  of  high  germin- 
ating power,  and,  as  will  be  seen  further  on,  will  produce  a  better  crop 
of  beets  for  sugar-making  purposes  than  the  best  imported  varieties. 

It  remains  for  future  experimental  work  to  develop  to  the  fullest 
extent  the  soil,  climate,  and  cultural  conditions  affecting  the  acclimati- 
zation of  the  high-bred  sugar  beet  of  Europe  to  the  conditions  obtaining 
in  this  country. 

EXPERIMENTS  JN  BEET  CULTURE. 

The  preparation  of  the  plats  for  planting  was  commenced  in  the 
autumn  of  1892.  Each  plat  was  thoroughly  plowed  and  subsoiled  to 
the  depth  of  18  inches  in  October  and  the  surface  of  each  plat  placed 
in  proper  tilth.  The  spring  of  1893  found  the  ground  in  excellent  con- 
dition, the  surface  having  been  thoroughly  pulverized  by  the  frost. 
The  soil,  however,  in  the  spring  was  not  thoroughly  saturated  with 
water  on  account  of  the  extremely  dry  autumn  and  the  failure  of  the 
winter's  snows  to  furnish  sufficient  moisture  on  melting  to  thoroughly 
saturate  the  undersoil.  This  did  not  apply  particularly  to  the  surface 
of  the  soil,  which  was  moist  enough,  but  to  the  water  reserve  below  the 
subsoil,  and  upon  which  the  subsoil  and  the  soil  would  be  comi3elled  to 
draw  in  case  of  another  dry  season.  The  preparation  of  the  plats  for 
planting  was  finished  in  April,  and  the  seed,  both  of  foreign  and  domestic 
production,  was  thoroughly  tested  in  regard  to  its  vitality.  The  plant- 
ing commenced  on  the  lOth  of  April  and  continued  at  intervals  for  six 
weeks. 

Careful  observations  in  regard  to  the  germination  of  the  seed  showed 
that,  as  a  rule,  the  home-grown  seed  appeared  above  ground  from  one  to 
two  days  in  advance  of  the  corresponding  imported  varieties.  In  all 
cases,  in  order  to  secure  proper  tests,  the  home-grown  and  imported 
seeds  were  planted  side  by  side,  not  only  at  the  first  but  at  all  subse- 
quent plantings. 

On  April  22  the  temperature  fell  to  13°  F.,  and  this  winter  temperature 
put  a  decided  check  to  the  operations  of  the  station  and  of  necessity 
injured  greatly  the  plantings  which  had  been  made  previous  thereto. 
By  reason  of  this  abnormally  cold  weather  the  close  of  April  found 
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vegetation  in  rather  a  discouraging  condition.  For  the  sake  of  economy 
only  5  acres  were  planted  in  beets  in  the  spring  of  1893  instead  of  8 
acres,  which  was  the  originally  intended  area  for  the  proper  rotation  of 
the  station  crops.  In  spite  of  these  disconrtiging  circumstances,  how- 
ever, all  the  plats  presented  an  even  appearance  by  the  beginning  of 
June.  On  the  7th  of  June  a  great  dust  storm  swept  over  the  district. 
The  wind  came  up  from  the  southwest  ak  4:30  p.  m.,  and  at  5  o'clock 
nearly  every  young  beet  plant  had  been  cut  off  close  to  the  ground. 
Only  one  acre  of  the  total  area  planted  escaped  total  destruction,  and  this 
was  so  badly  damaged  in  places  that  the  aftergrowth  was  very  slow 
and  the  final  crop  the  x>oorest  on  the  station.  The  most  serious  result 
of  this  storm,  together  with  another  one  which  came  on  the  9th  of  June, 
was  the  total  destruction  of  the  plants  which  had  been  started  firom  the 
first  or  highest  grade  of  home-grown  seed.  The  comparative  tests  were 
therefore  made  with  the  second  grade  of  seed  instead  of  the  highest. 

All  the  plats  injured  were  replanted  by  the  15th  of  June.  The  rate 
of  germination  of  the  seed  planted  at  this  i)eriod  was  quite  in  contrast 
with  that  of  the  earlier  plantings.  The  plants  from  the  home-grown 
see<l  were  visible  above  ground  in  72  hours,  while  those  of  the  imported 
Siied  were  first  visible  after  124  hours,  being  a  conclusive  proof  of  the 
superior  vitality  of  the  home-giown  seed. 

Tlie  cultivation  of  the  plats  was  more  satisfactory  than  that  of  any 
previous  years  because  the  laborers  employed  were  the  same  who  had 
been  employed  in  previous  years,  and  their  acquaintance  with  the 
methods  of  beet  culture  was  therefore  more  thorough. 

The  meteorological  conditions  for  the  growing  season  are  summarized 
in  the  following  table: 


Observations. 


Mean  tompc^raturo  1893 

Mean  for  1H92 

Mean  for  1891 

Rainfall  181»3 

Kainiall  1892 

Kaintall  1891 


May. 

June. 

July. 

Angnst. 

Degreea  F. 

Dtgreea  F. 

Degree§F. 

DmrmtF. 

58-4 

72-2 

75 

70-7 

55-3 

66 -e 

75 

72-8 

59 

68-4 

69-9 

70-2 

7neft«x. 

Inckei. 

Inehea. 

InckeM. 

4-27 

1-64 

4*69 

2  61 

6-62 

•50 

2-50 

3-36 

1-38 

11*59 

•  •71 

2-22 

September. 


DigrtsaF. 
65  1 
66-5 
65  l 

IlUku. 
2*03 
•28 
•84 


Fortunately  the  insect  ravages  which  produced  such  disastrous  effects 
on  the  croj)  of  1892  were  entirely  absent  during  the  season  of  1893.  The 
cultivation  of  the  crop  and  its  laying  by  followed  in  due  order,  and  on 
the  4th  of  *'*'^^^Tnb**'' ^-^^  (irst  of  tbp  inji.lvtuV'jti  wort  IT   ;hft  examination 


of*     }i**  n^Av. 


•1* 


,-...n#»T»'^.Pi 


i«    A 


I    i  •   .  _i 


<♦     • 


4   - 

"^"«)lt:iii.^. 


•  -.rf  liW 


*i 


»** 


Vc    I- 

-.IP  <v 


.».-^ 


1.^^0.1 


.V    ^f- 


t^if^**"  '"^'the  i/oo    »i. 


. .  >•■    »  • 


uo  .Lrv^f^iuning  of 

^ad  produced  a 

•1  equivalent  of 

io*;ji.  are  as  fol- 


-51  -  -     '-•••^         •      beginning  of 

.-^t«      ^UJ         ,-itoi — Ktxi  j%3L  v>ent.    At  the 

-  v.«ii  *ft>.i;at  V    Jie  beets  was  389  grams  and 

1-6  p**''  '-^'^t.    It  is  thus  seen  that  in  both  the 

^«:  ^01' •  --"     '*  'g**^^  *^b«*crop  o^"  1893  at  this  sea- 
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On  September  28,  as  determined  by  experiment,  the  mean  weight  of 
all  home-grown  varieties  per  acre  was  13*5  tons,  containing  15*8  percent 
of  sugar,  or  4,266  pounds  per  acre.  The  mean  weight  of  the  imported 
varieties  per  acre  was  13*3  tons,  containiug  15  j>er  cent  of  sugar,  or 
3,990  x)ounds  per  acre. 

The  data  given  above  were  obtained  upon  beets  planted  during 
April  and  May.  It»may  be  of  interest  to  compare  these  data  with  those 
'obtained  from  beets  planted  later.  The  beets  on  which  the  following 
observations  were  made  were  planted  on  the  12th  of  June  and  on  the 
ground  where  the  previous  early  planting  had  been  destroyed  by  the 
windstorms.  This  planting,  as  has  already  been  mentioned,  germi- 
nated in  an  unusually  short  time,  and  the  subsequent  growth  was  rajiid 
and  uninterrupted.  As  perfect  cultivation  as  possible  was  given  to 
the  crop,  and  the  surface  of  the  soil  was  kept  in  good  tilth  during  the 
entire  growing  season.  On  the  1st  of  September  the  plats  presented  a 
splendid  api)earance,  although  the  beets  were  far  from  mature.  After 
the  1st  of  September  the  extremely  hot  and  dry  weather  began  to  affect 
the  late-planted  beets,  and  it  was  observed  that  they  were  ceasing  to 
increase  in  weight.  Small  plats  were  subjected  to  irrigation  in  order 
to  determine  whether  any  difference  would  be  observed  between  the 
irrigated  and  non-irrigated  beets.  At  the  time  of  the  harvest  of  the 
beets,  a  month  later,  it  was  observed  that  the  surface  irrigation  had 
not  penetrated  to  a  depth  of  more  than  6  inches,  and  below  that  depth 
the  soil  was  dry  and  hard. 

The  late-planted  plats  were  examined  analytically  only  once,  and,  as 
each  variety  did  not  contain  more  than  a  few  hundred  beets,  most  of 
which  it  was  desirable  to  keep  for  seed,  it  was  not  thought  wise  to  take 
a  large  number  for  examination  nor  to  repeat  the  analytical  work.  A 
time  for  analysis  was  therefore  selected  when  it  was  supposed  the  beets 
had  app,  oximately  reached  their  maximum  of  value  in  weight  and 
sugar  content.  The  results  obtained  for  the  different  varieties  were 
extremely  flattering.  The  highest  sugar  content  was  found  with  the 
Elite  Kleinwauzlebener,  namely,  16-4  per  cent,  with  a  purity  of  81 -6; 
and  all  the  other  varieties  approximated  closely  these  figures,  except 
in  one  instance.  The  varieties  were  all  grown  from  domestic  seed  i)ro- 
duced  upon  the  station.  The  weight  of  the  beets,  however,  was  rather 
low,  being  only  about  two-thirds  of  the  normal  weight  of  a  perfect 
sugar  beet,  showing  that  the  excessively  dry  weather  of  September  had 
prevented  them  from  attaining  full  growth.  The  weight  per  acre  and 
the  sugar  per  acre  of  each  of  the  late-planted  plats  are  given  in  the 
following  table: 

Table  ahowing  yield  per  acre  of  tugar  derived  from  different  varietiee  of  heete, 

[H,  doiueatic;  I,  imported  seed.] 


Varieties. 


Seed. 


Elite  Kleinwauzlebener 

Vilxnorin's  im proved 

Dippe's  Klein wanzlebener 

Lemaire 

Knauer 

Deaprez 

Original  Kleinwanslebener 1 

Ijemaire ; il 

Mean  of  varieties  from  home-grown  seed..,.. 
Hean  of  varieties  fh>m  imported  se«d 


H. 

H. 

H 

H. 

H 

H 


Date. 


Sept.   28 
...do  ... 


.do... 

.do 

.do  — 
-do ... 
.do... 
.do... 


^^f '     Weight 


square 
rod. 


Pounds. 
172 
150 
161 
178 
190 
178 
143 
190 


per 
acre. 


Tons. 
13 
12 
12-8 
14*2 
15 
14 
11 
15 
13 
13 


•7 
•0 


Sucrose 

in  the 

l>eet. 


Per  esnt. 


16 

16 

15 

15 

16 

15 

16. 

14. 

15-8 

15.0 


'4 

•3 
•4 
•3 
•3 
•2 
0 
0 


Sup:ar 

per 

acre. 


Pounds. 
4.494 
3,912 
3.942 
4.345 
4.955 
4.316 
3.648 
4,256 
4,206 
8«9M 
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Two  of  these  experiments  were  also  duplicated  with  imported  seed, 
namely,  those  marked  I  in  the  table  above.  The  low  yield  per  acre 
was  without  doubt  due  to  the  sev  ere  drought. 

There  was  an  appreciable  increase  in  the  yield  per  acre  of  the  irri- 
gated i)lats  without  any  appreciable  decrease  in  the  content  of  sugar. 
The  mean  yield  per  acre  of  the  irrigated  beets  was  16"2  tons,  the  mean 
percentage  of  sugar  in  the  beets  ]5*3,  and  the  mean  yield  of  sugar  per 
acre  4,957  pounds.  The  irrigation,  therefore,  had  increased  the  yield* 
of  sugar  per  acre,  in  round  numbers,  700  pounds. 

THE  GROWTH  OF  BEETS  AT  DIFFERENT  ALTITUDES. 

A  series  of  experiments  was  also  made  in  connection  Avith  the  work 
at  the  station  in  growing  beets  on  the  bottom  lands  ot*  the  Platte 
River.  Heretofore  it  has  been  considered  impracticable  to  grow  beets 
on  this  soil,  subject  as  it  is  to  overflow  in  the  spring  and  being  of  an 
extremely  sandy  nature.  The  level  of  the  surface  of  this  soil  is  very 
little  above  that  of  the  river,  hence  the  water  line  through  the  greater 
part  of  the  year  is  very  near  the  surface  of  the  soil.  These  lands,  of 
course,  would  be  expected  to  produce  a  good  showing  only  during  an 
excessively  dry  year,  as  during  the  season  of  1893.  The  spring  of  1893 
being  immoderately  dry  allowed  the  lowLands  to  be  worked  and  beets 
to  be  planted  early  in  May.  The  germination  was  rapid  and  the  beets 
grew  without  hindrance  up  to  the  time  of  maturity. 

On  Sei)teniber  23  the  beets  were  analyzed,  as  were  at  the  same  time  a 
similar  number  of  beets  grown  by  the  same  farmer,  in  the  same  manner 
and,from  the  same  seed,  but  upon  dry  soil  lying  higher.  The  compari- 
son of  the  two  harvests  is  shown  by  the  following  data:  Grown  on  the 
lowland — mean  weight  of  beets,  523  grams;  mean  percentage  of  sugar, 
13-5;  mean  purity,  82-8.  Grown  on  the  dry  upland — mean  weight  of 
beets,  381  grams;  mean  percentage  of  sugar,  11;  mean  purity  68*3.  In 
this  instance  it  is  seen  that  the  difference  is  wholly  in  favor  of  the  beets 
grown  upon  the  lowlands.  The  uncertainty  of  the  possibility  of  the  cul- 
tivation of  these  lands,  however,  in  the  spring  makes  this  experiment 
only  a  matter  of  interest  in  showing  the  necessity  for  a  moderate  sup- 
ply of  moisture  during  the  growing  season. 

The  table  lands  of  Nebraska  are  not  capable  of  supplying  a  definite 
amount  of  moisture  from  the  subsoil  to  a  growing  crop,  especially  to  one 
which  requires  so  much  water  for  its  nourishment  as  the  sugar  beet. 
In  this  respect  they  are  quite  different  from  the  lands  of  the  Chino 
valley,  California,  in  which  crops  of  beets  are  often  grown,  receiving 
their  water  solely  from  subterranean  sources.  The  practical  lesson 
learned  from  this  experiment  does  not  indicate  the  continuous  utility 
of  the  bottom  lands  of  the  Platte  for  beet-growing,  but  the  necessity 
of  a  deeper  and  more  thorough  working  of  the  subsoils  of  the  uplands 
in  order  to  increase  the  store  and  availability  of  the  capillary  water  of 
the  soil.  Nevertheless,  in  this  connection  it  may  be  well  to  speak  of 
the  fact  that  the  Standard  Cattle  Feeding  Company,  of  Ames,  Nebr., 
planted  during  the  last  year  about  500  acres  of  beets  on  Avhat  is  prac- 
tically bottom  lands.  The  yield  obtained  per  acre  was  quite  satisfac- 
tory, and  the  content  of  sugar  was  also  high.  It  is  to  bo  regretted 
that  the  officers  of  the  company  are  not  willing  to  have  the  data  pub- 
lished in  detail,  but  we  are  permitted  to  say  that  the  results  of  the 
experiment  were  satisfactory  both  from  an  agricultural  point  of  view 
and  financially,  the  beets  having  been  delivered  to  a  factory  and  a  fair 
profit  realized  therefrom. 
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UNFAVORABLE   CLEVIATIC   CONDITIONS   OF  NEBRASKA. 

The  climatic  conditious  whicli  have  attended  the  three  years  experi- 
ments which  have  becu  conduct^  at  Schuyler  lead  to  the  conclusion 
that  the  climate  of  Nebraska,  in  respect  to  its  variations  in  tempera- 
ture and  rainfall,  is  not  well  suited  to  the  production  of  uniform  crops 
of  sugar  beets.  The  variations  in  temperatiue  are  phenomenal.  Even 
during  the  summer  very  cold  and  very  hot  days  may  occur  in  quick 
succession.  The  variations  in  rainfall,  moreover,  are  no  less  marked. 
At  one  time  of  the  year  excessive  precipitation  is  likely  to  occur,  fol- 
lowed naturally  by  excessive  drought.  All  of  these  excesses  of  climate 
are  without  doubt  injurious  to  the  growth  of  a  plant  which  has  been 
developed  under  such  even  conditions  as  have  characterized  the  growth 
of  the  sugar  beet  in  Europe  during  the  past  seventy-five  years.  The 
plain  deduction  from  these  data  is  that  the  sugar  beet,  especially  in 
such  a  climate  as  that  of  Nebraska,  will  have  to  undergo  some  changes, 
due  to  the  effect  of  its  environment,  before  it  can  accommodate  itself 
perfectly  to  such  changed  conditions.  Even  after  only  two  years  of 
growth  in  the  conditions  there  obtaining  the  domestic  beet  shows  un- 
doubted marks  of  superiority  to  the  imported. 

One  encouraging  feature  of  the  problem,  however,  is  found  in  the 
fact  that  in  spite  of  these  great  variations  in  temperature  and  precipi- 
tation, and  in  spite  of  the  fact  that,  with  the  exception  of  one  year,  we 
have  heretofore  had  practically  nothing  but  imported  seeds  for  the 
l)roduction  of  the  plants,  yet  we  have  been  able  to  produce  in  three 
seasons,  differing  very  widely  in  climatic  conditions,  crops  of  beets 
fairly  satisfactory  in  both  yield  per  acre  and  sugar  content.  This  result . 
shows  that  with  the  highest  skill  in  agriculture  a  locality,  even  with 
such  a  variable  climate  as  Nebraska,  may  be  made  in  one  sense  prac- 
tically independent  of  these  excesses  of  seasonal  changes. 

SPECIAL   EXPERIMENTS. 

In  addition  to  the  general  experiments  which  have  been  outlined 
above  a  number  of  special  experiments  in  the  production  of  sugar  beets 
was  also  carried  on  at  the  Schuyler  station  as  has  been  the  custom  in 
previous  years.  These  experiments  will  be  found  more  properly  in  the 
special  bulletin  (No.  39)  on  the  subject  of  beet  culture  which  has  been 
issued  by  the  Department. 

GENERAL   CONSIDERATIONS. 

So  many  letters  are  addressed  to  the  Department  of  Agriculture  mak- 
ing inquiry  in  regard  to  the  prospects  of  the  beet-sugar  industry  in  the 
United  States  that  it  seems  proper  to  say  a  few  words  here  on  this  sub- 
ject. 

The  cultivation  of  the  sugar  beet  is  a  style  of  agriculture  so  strange 
to  American  farmers  as  to  requiFe  specific  instruction  and  experience 
in  order  to  successfully  accomplish  it.  For  this  reason  it  is  not  difficult 
to  foresee  that  any  attempt  by  American  farmers  to  plunge  at  once  into 
intensive  beet  culture  until  they  have  learned  its  principles  and  prac- 
tice must  end  disastrously.  The  great  obstacle  to  the  spread  of  the 
beet-sugar  industry  in  the  United  States  is  without  doubt  an  agricul- 
tural one.  The  experiments  which  have  been  conducted  by  the  Depart- 
ment at  Schuyler  and  the  results  of  an  immense  amount  of  work  done 
at  the  various  agricultural  experiment  stations  in  the  different  States, 
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together  with  the  practical  work  accomplished  by  the  seven  active  beet- 
sugar  factories  in  the  United  States,  have  demonstrated  beyond  any 
possible  doubt  the  fact  that  beets  of  a  reasonably  high  sugar  content  can 
be  produced  over  wide  areas  and  in  quantities  approximating  those  pro- 
duced in  tbe  bi^et  fields  of  Euroi>e.  In  so  far  as  the  manufacturing  ia 
concerned,  conditions  are  practically  identical,  although  it  must  be 
admitted  that  in  some  parts  of  this  country  they  are  more  favorable 
and  in  others  less  so  than  in  Europe.  As  an  instance  of  more  favorable 
conditions,  the  experience  of  California  may  be  cited.  On  account  of 
the  mild  winters  in  that  locality  it  is  not  found  necessary  in  any  case 
to  silo  the  beets,  and  unless  exi)osed  to  the  danger  of  second  growth 
they  can  be  allowed  to  remain  in  the  ground  until  the  time  for  manu- 
facture arrives.  There  is  thus  a  considerable  diminution  of  the 
expense  of  manufacture,  an  expense  which  comes  from  the  labor  of 
harvesting  and  siloing  the  beets  and  protecting  them  from  frost. 

On  the  other  hand,  the  conditions  in  Nebraska  are  distinctly  less 
favorable  for  manufacture  than  in  Europe.  In  the  climate  of  the  former 
the  access  of  winter  is  often  sudden  and  early.  It  is  not  unusual  for  the 
thermometer  to  reach  the  zero  point  in  November.  It  therefore  becomes 
absolutely  necessary  that  the  harvest  of  the  beets  should  be  fully  accom- 
plished not  later  than  perhaps  the  20th  or  25th  of  October.  The  whole 
excess  of  beets  not  manufactured  at  that  time  must  therefore  be  pre- 
served, and  this  preservation  is  an  expensive  operation  in  a  climate 
where  so  severe  a  degree  of  frost  must  be  expected.  Then,  again,  the 
periods  of  cold  may  be  separated  by  periods  of  great  warmth.  In  this 
case  another  danger  arises;  the  high  temi)erature  which  the  silos  may 
attain  at  those  times  induces  growth,  or,  if  the  buds  making  the  growtli 
possible  are.all  removed,  at  least  deterioration.  Taking  all  parts  of  the 
country  together,  it  may  be  said  that  the  conditions  of  manufacture, 
including  the  abundance  of  fuel  and  its  cheapness  and  the  other  factors 
active  in  determining  the  cost  of  production,  are  as  favorable  as  in 
Europe.  There  is  one  exception  to  this,  of  course,  and  that  is  in  the 
matter  of  labor,  the  cost  of  which  in  this  country  is  double,  sometimes 
triple,  that  paid  in  Europe  for  similar  service. 

During  the  past  year  45,000,000  pounds  of  beet  sugar  have  been 
produced  in  the  United  States. 


EXFERIMBNTS  IN  THE  IMPROVEMENT  OF  SORaHUM  AS  A  SUaAR- 

PRODUCING  PLANT 

« 

The  exi)eriments  in  the  '^^provement  of  sorghum  as  a  sugar-produc- 
ing ])1p'        "   ^re   ^'^i**! »»'">''      i.  M^,f1''»inA  Trx^ffa    tCgna      Hnriii^  th©  SCaSOn 


i     '•     '  '        »            U.1C-       ul  ?'     ii±c  j^ation. 

'•                 '^      •  r- «    -.y^,     ^y  Cii.**ch  bu^s  during  the 

-<*i  '•'      *^h  ti.^/e  was  nothing  left  of  the 

'   '                             •  •-                   nvasion  of  the  chinch  bug  is 

^^.,            *  —           -^e  crops  of  sorghum  with  other 

^jvdi^                        '•'  - •,       '^sily  breed.    It  is  therefore 

^'^'^'  ......    ...        his  kind  to  use  other  crops 

-  «  pv  _>sible,  alfalfa,  where  it  can 

.,  Ar«ni«  qj!  ''^^^ting  crops. 


"i> 
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TEMPERATTTRE  AND   RAINFALL. 

The  season  as  a  whole  was  the  driest  which  has  occurred  in  that  part 
of  Kansas  in  a  great  many  years^  The  sx)ring  was  exceedingly  hot 
and  dry,  and  there  was  no  rainfall  during  the  whole  of  the  months  of 
March  and  April  and  very  hght  showers  in  May.  The  j)hinting 
time  was  preceded  by  eighty  days  of  hot,  dry  weather,  with  high 
winds  and  not  a  drop  of  rain.  During  the  latter  part  of  May  there 
was  an  abundant  rainfall,  amounting  to  2.18  inches,  but  it  fell  at  such 
intervals  as  to  prevent  its  penetrating  the  soil  to  any  great  depth. 
During  Juno  1.21  inches  of  rain  fell,  and  this  also  in  light,  scattered 
showers.  The  month  was  very  hot,  with  hot  winds  on  several  days. 
During  July  1.44  inches  of  rain  fell.  The  temperature  during  the 
whole  of  July  was  exceedingly  high,  with  hot  winds.  During  August 
2.25  inches  of  rain  fell,  but  the  weather  was  exceedingly  hot  and  there 
was  a  series  of  hot  winds.  The  thermometer  during  this  month  fre- 
quently registered  100°  F.  in  the  shade.  The  rain  also  fell  in  light 
showers.  During  September  3.40  inches  of  rain  fell,  and  this  was  the 
first  time  since  planting  that  the  land  was  wet  to  a  depth  of  4  inches. 
As  a  result,  about  the  only  growth  the  cane  made  was  during  the  month 
of  September.  In  October  there  was  scarcely  any  rain — only  .14  inch. 
A  light  frost  was  observed  on  the  3d  and  5th,  but  no  damage  was  done; 
on  the  8th,  however,  the  frost  was  severe  enough  to  kill  the  leaves  of 
the  cane.  Cane  which  was  planted  early  in  April  did  not  come  up 
until  May  on  account  of  the  ground  being  too  dry  to  germinate  the 
seed. 

CULTURAL   WORK. 

The  character  of  the  preparation  of  the  soil  and  its  cultivation  wab 
the  same  as  in  previous  years.  The  planting  was  done  ui)on  the  plats 
of  the  station  as  usual,  and  several  farmers  residing  in  the  vicinity  of 
Metlicine  Lodge  were  also  employed  to  grow  plats  of  one  acre  each  on  the 
conditions  of  previous  years,  viz,  that  the  plats  should  be  at  least  300 
yards  from  any  other  crop,  such  as  broom  corn,  the  pollen  of  which 
could  possibly  influence  the  seed.  These  precautions  are  necessary  in 
order  to  secure  the  varieties  in  a  pure  and  uncrossed  form. 

In  spite  of  the  fact  that  the  cane  scarcely  grew  at  all  during  the 
summer,  that  the  whole  of  the  growth  was  made  during  the  month 
of  September,  and  that  the  frosts  were  exceedingly  early,  a  lair  crop 
was  obtained  on  most  plats  and  with  sulhcient  maturity  before  the 
frosts  to  secure  seed  »election.  The  result,  however,  would  naturally 
be  a  depression  of  the  content  of  sucrose  in  the  cane  and  thus  ap])arently 
show  a  deterioration  during  the  year.  This  deterioration  must  be  con- 
sidered to  be  only  apparent,  however,  inasmuch  as  the  good  qualities 
which  have  been  secured  by  a  long  series  of  selections  are  still  con- 
tained in  the  seed,  although  the  actual  content  of  sugar  of  the  stalks 
beaiing  the  seed  for  the  present  season  has  fallen  t\\r  below  tliat  of 
some  of  the  previous  years.  It  is  not  to  bo  doubted,  however,  that  the 
canes  produced  by  these  seeds,  under  favorable  climatic  conditions,  will 
continue  to  show  the  permanent  improvement  which  has  been  secured 
by  the  processes  of  selection. 

It  is  proper  to  state  that  on  the  appearance  of  the  chinch  hugs  in  the 
fields  they  wei^e  treated  with  the  infected  bugs  which  have  proved  so 
valuable  as  destructive  agents  to  the  chinch  bugs  in  Kansas,  and  as  » 
result  one  plat  was  saved  from  destruction. 
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COMPARISON  OF  DIFFERENT  VARIETIES  OP  CANES. 
The  work  of  seed  selection  and  the  chemical  work  on  the  station 
were  begun  on  the  4th  of  September,  ten  days  later  than  unaal.  The 
comparison  of  the  average  of  the  varieties  with  the  same  varieties  of 
last  year  almost  uniformly  shows  a  deterioration  in  the  content  of 
sucrose,  and  in  many  instances  a  very  great  deterioration  in  the  purity 
of  the  jnices.  The  average  quality  of  the  canes  for  the  two  years  and 
of  the  difi'ereut  varieties  is  shown  iu  the  subjoined  table: 

Arerage  ijualily  of  leading  var'uHes  of  cane  in  1SD3  and  1S9S. 


1W2.              1              IBM. 
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SELECTION  OP  SEED  CANES. 
By  reason  of  the  limitation  placed  upon  the  money  which  vas  to  be 
expended  at  the  station  the  amount  of  work  undertaken  was  far  less 
than  that  of  previous  yeiirs.  As  an  illustration  of  this  the  number  of 
seed  selections  may  be  instanced.  During  the  season  14,956  selections 
of  seed  for  propagiition  were  made,  against  49,912  last  year.  The  num- 
ber of  seed  heads  of  each  of  tlie  standard  varieties  selected  during  the 
past  season  is  as  follows : 


■.{,964 


Number. 


OraQ|ro 

No.  112 1,757 

No.  161 151 

No.  8X 478 

Collier 5,441 


Amber 

Folger 

MuLeau 

Colmaii 

To  those  who  have  not  followed  closely  the  work  of  the  Department 
in  the  improvement  of  sorghum  by  the  selection  of  seed  t)f  canes  having 
high  sugar  qualities,  it  may  not  be  void  of  interest  to  give  in  tabular 
form  a  statement  of  the  number  of  analyses  which  has  been  made  tor 
this  purpose.  Beginning  with  the  year  1888,  when  the  first  selections 
of  seed  on  scientilic  principles  were  made,  the  number  of  seed  selections 
made  in  each  year  for  the  dilferent  standard  varieties  can  be  seen  from 
the  following  table: 
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It  is  not  necessary  to  call  attention  to  tbe  fact  that  tbe  number  of 
selections  made  was  far  inferior  to  the  number  of  analyses.  Only  an 
approximate  estimate  can  be  made  of  the  number  of  juices  examined 
for  seed  selections,  but  it  may  be  safely  stated  that  only  about  1  in 
each  3  was  found  of  sufficient  value  in  its  preliminary  analysis  to  war- 
rant its  selection  as  seed.  If,  therefore,  the  numbers  given  in  the 
table  are  multiplied  by  3  it  will  approximately  give  the  total  number 
of  individual  canes  examined  in  this  work.  It  is  true  that  the  skilled 
eye  can  and  does  select  from  the  standing  canes  only  those  which  seem 
likely  to  have  the  highest  qualities;  therefore  the  number  of  seed 
heads  rejected  by  analysis  is  far  less  than  would  occur  if  the  whole 
number  of  stalks  of  cane  as  they  stand  in  the  field  were  subjected  to 
examination. 

THE  FUTURE  OF  THE  SORGHUM  INDUSTRY. 

There  is  yet  much  to  be  done  in  the  way  of  scientific  selection  before 
we  can  say  that  the  sorghum  cane^ias  reached  approximately  its  maxi- 
mum of  development,  and  even  when  it  has  reached  this  maximum 
state  of  development  only  the  most  scientific  care  in  the  production  of 
seed  as  a  special  branch  of  sorghum  culture  will  maintain  the  high  grade 
which  has  been  acquired.  It  is  unfortunate  that  at  the  present  time 
the  economic  production  of  sugar  from  sorghum  is  not  sufficiently  prom- 
ising to  encourage  the  investment  of  private  capital  in  a  work  so  abso- 
lutely necessary  to  secure  success.  With  the  cessation  of  the  activity 
of  the  Department  of  Agriculture  in  this  direction,  dependence  must 
be  placed  upon  the  interest  which  the  different  States  may  take  in 
the  matter  for  the  continuance  of  this  work.  Not  only  should  the 
method  of  selection  which  has  been  practiced  by  the  Department  be 
continued,  but  in  addition  to  this,  efforts  should  be  made  toward 
the  improvement  of  the  cane  by  intensive  culture.  So  far  we  have 
relied  solely  upon  the  accidental  variations  of  the  plant  as  caused  by 
the  environment  to  produce  those  qualities  which  we  desired  to  preserve 
by  selection.  No  systematic  attempt  has  been  made  to  provide  an 
environment  for  the  special  purpose  of  stimulating  the  plant  to  devel- 
opment in  a  given  direction.  The  great  and  powerful  forces  of  varied 
forms  of  culture  and  of  different  kinds  of  fertilization  have  never  been 
brought  to  bear  upon  this  plant  for  the  purpose  of  improving  it  in  its 
sugar-producing  qualities.  Enough  has  been  done,  however,  to  place 
the  sorghum  plant  in  a  position  to  attract  the  attention  of  the  capitalist 
as  well  as  of  the  scientist. 

THE   DISPOSAL    OF   LEFT-OVER    SEED   HEADS. 

The  seed  heads  which  bear  in  their  vital  principle  the  effects  and 
results  of  this  long  series  of  experimental  work  have  been  distributed 
as  follows:  Seed  heads  of  unbroken  pedigree  have  been  selected  from 
each  variety  and  preserved  for  the  purpose  of  continuing  the  experi- 
mental work  when  thought  desirable.  Similar  seed  heads  have  been 
sent  to  those  experiment  stations  which  have  ex]>ressed  a  willingness 
to  cooperate  with  the  Department  in  the  prosecution  of  the  work  of 
improvement.  The  rest  of  the  seed  has  been  put  up  in  packages  and 
distributed  to  those  who  are  likely  to  take  an  interest  in  the  growth 
of  sorghum  of  high  sugar-producing  power.  It  is,  moreover,  very 
suggestive  in  respect  of  other  farm  crops  that  these  also  can  be  greatly 
improved  in  their  desirable  qualities  by  the  same  line  of  experimental 
research  which  has  succeeded  in  bringing  out  of  an  unpromising  sor- 
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glmm  plant  a  promising  source  of  sugar.  Taking  advantage  of  arcci- 
deutal  variations  of  se^,  changes  in  environment  and  intensive  cul- 
tui-e  may  be  able  to  produce  witli  almost  any  farm  crop  improvements 
in  its  qualities  which  will  be  of  interest  and  value  both  to  the  producer 
and  consumer  thereof 


EXPERIMENTS   AT   RUNmrittBDE,  FLA. 

The-  experimental  work  at  Runnymede,  Fla.,  during  the  past  year 
has  been  continued  primarily  with  the  growth  of  sugar  cane  and  inci- 
dentally, as  rotation  crops,  with  the  growth  of  garden  vegetables, 
cassava,  and  tobacco. 

CAPABILITY    OF    PINE   LANDS   FOR   GROWTH   OF   (^ANE. 

In  regard  to  the  sugar  cane,  the  most  interesting  developments  which 
have  b^n  secured  are  those  relating  to  the  capability  of  the  pine  lands 
for  the  production  of  sugar.  The  millions  of  a-cres  of  these  land«  in 
the  State  of  Florida  where  the  climate  is  suited  to  the  gi^owth  of 
sugar  cane  have  heretofore  been  8upi>osed  to  have  little  value  for  this 
puri>ose.  The  results  obtained  at  our  station  at  Kunnymeile,  however, 
have  led  to  the  belief  that  these  lands  are  far  more  valuable  for  this 
pur|K)se  than  has  been  supposed.  It  is  an  interesting  fact  that  althou^ 
these  lands  lie  only  a  few  feet  higher  than  the  peat  or  muck  soils  bor- 
dering the  lakes,  j-et  by  reason  of  their  [)hysieal  characteristics  the 
rate  of  radiation  is  so  slow  during  the  cool  nights  that  frost  is  rarely 
known  to  atta<;k  even  the  tenderest  vegetables  on  them,  while  it  has 
often  kille<l  similar  vegetables  in  the  muck.  This  statement  is  also  true 
of  sugar  cane.  While  the  sugar  cane  in  the  muck  is  frequently  frost- 
bitten, and  in  a  few  instances  has  been  killed,  no  such  damage  has 
ever  been  observed  on  the  cane  grown  on  the  pine  lands.  This  impor- 
tant observation  leads  to  the  l>elief  that  the  season  for  the  manufac- 
ture of  sugar  from  cane  giowii  on  these  lands  can  be  indefinitely  pro- 
longed. It  can  also  be  po8ti>oned  in  the  winter  until  such  time  as  the 
canes  have  reac>hed  their  maximum  content  of  sugar.  With  the  muck 
lands  in  this  \mvt  of  the  State  such  a  postponement  would  sometimes 
be  attended  witli  danger,  altliough  in  the  muck  soils  lying  100  miles 
furtiier  south  this  danger  would  not  exist. 

CANE   GROWN   ON   SANDY   SOILS. 

The  best  result  obtained  at  Runnymede  in  the  growth  of  sugar  cane 
has  been  on  the  sandy  soils  mentioned.  These  soils  appear  to  be  pure 
»and.  They  do  not  contain  a  sufficient  amount  of  vegetable  matter  to 
.i^r^  4-]iem  the  dark  color  which  is  found  in  the  hammock  lands.  They 
li,  Mptircntl;  »mall  on^^ntities  of  mineral  plant  food,  and  yet  with 
.  ./!« ^w     J"fr--.     ,^  fertilization  with  the  necessary  mineral 

- — •     ■'-     ji^xy^llent  cane  is  grown,  yielding  fn>m  10  to  12 

^       >x^  iiciiining,  as  analyses  have  shown,  as  high  as  19*5 

»c»i  ^x.1.-  »i  sut^'-        ii^a*«>  oirtiiAK-  -irr- «*iir»ri-a»»  Rtmit^r  iiarHiAr  H'»d  harder 

Vim*  ♦".lip  mil  ,1    --«.  It.      ,      u    . 

*■       -—   '         L         ^oi*.i-jin<.  .1    gji vr w ui^  oaijep'    r'-ri  uiucK  soils  dur- 
•  ,s    ,.     ^-  „  .  -'     .. .    -^rnpUi^izf^r    -.hp  ^ai»x,  thsit  th.    {fA^t  trouble  to  be 
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anticipated  in  sach  soils,  aside  from  their  deficiency  in  mineral  plant 
food,  is  due  to  deficient  drainage.  It  is  clearly  demonstrated  that  in 
many  of  these  soils  the  system  of  open  ditches,  the  only  system  of 
drainage  fto  far  adopted,  is  totally  inadeqate  to  secure  a  proper  freeing 
of  the  soil  from  water  during  the  immense  precipitation  which  occurs 
in  that  region  from  May  to  October.  The  fields  of  cane  in  these  soils 
make  excellent  growth  at  first  and  until  the  access  of  the  heavy  rains 
and  give  every  promise  of  a  magnificent  harvest.  After  the  setting 
in  of  the  rainy  season,  however,  they  begin  to  diminish  in  vitality  and 
perish  before  reaching  maturity.  It  is  proposed  to  try  to  remedy  this 
trouble,  in  an  experimental  way,  byi)ursuinga  system  of  tile  drainage, 
and  for  the  experiments  during  the  comiug  year  a  sufficient  amount  of 
agricultural  tiling  has  been  ordered  and  placed  in  position  to  secure 
some  reliable  data  in  regard  to  the  effect  of  such  drainage  upon  the 
growth  of  the  crop. 

New  varieties  of  seedling  canes  have  been  obtained  through  the  cour- 
tesy of  the  Koyal  Agricultural  Society  of  British  Guiana,  and  these 
have  been  planted  on  the  station  at  Ruunyniede,  in  addition  to  the  other 
foreign  varieties  now  growing  there. 

CASSAVA   AS   A  ROTATION   CROP. 

Experiments  with  cassava  as  a  rotation  crop  are  still  very  promising. 
A  large  growth  of  cassava  can  be  obtained  per  acre  upon  the  sandy 
soils  and  even  larger  growths  upon  the  niuek  soils.  An  average  crop 
of  4  tons  of  roots  per  acre  is  not  an  extravagant  statement  to  make 
concerning  the  yield  of  the  pine  lands.  Experiments,  already  cited  in 
annual  reports,  have  shown  that  these  roots  have  over  30  per  cent  of 
starch.  Starch  made  from  cassava  is  extremely  pure,  free  from  nitrog- 
enous matter,  and  suitable  both  for  food  and  for  laundry  purposes.  It 
is  believed  that  the  production  of  starch  can  be  made  a  very  profitable 
adjunct  to  the  growth  of  sugar  in  all  those  regions  of  Florida  little 
exposed  to  the  dangers  of  frost. 

TOBACCO  CULTURE — PROSPECTS. 

Only  a  beginning  has  been  made  in  the  culture  of  tobacco,  but  it  may 
be  said  that  there  is  a  fair  prospect  of  growing  upon  these  soils  a  tobacco 
which  in  many  respects  will  approach  in  quality  the  celebrated  Cuban 
products. 

WOOD  ANAIiTSBB. 

During  the  past  year  the  Division  of  Chemistry  has  done  a  large 
amount  of  work  for  the  Division  of  Forestry.  This  work  has  consisted 
in  the  examination  of  woods  for  tannin  and  tanning  materials,  and  in 
the  analysis  of  sections  of  pine  trees  to  determine  the  character  and 
distribution  of  the  resinous  bodies  which  they  contain.  This  work  has 
employed  one  analyst  during  almost  the  whole  year,  and  part  of  the 
time  two  chemists  have  been  engaged  in  these  investigations. 

TANNIN   AND   TANNING  MATERIALS. 

Some  of  this  work  has  been  of  the  most  interesting  kind.  Chief 
among  the  good  results  which  have  been  obtained  is  the  investigation 
of  the  methods  of  determining  the  value  of  tannin  and  tanning  materials. 
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As  a  direct  result  of  the  work  wbich  has  been  done,  a  system  of  co(>per- 
ation  has  been  established  among  the  tannin  chemists  of  the  conntry 
similar  in  every  resi)ect  to  that  secured  in  the  Association  of  Agricul- 
tural Chemists.  Samples  of  hide,  powder,  and  tanning  materials  have 
been  distributed  to  chemists  from  the  Divisionof  Chemistry  for  cooper- 
ative work,  analysis,  and  the  comparison  of  the  results  obtained. 
Already  a  uniform  provisional  system  of  analysis  has  been  adopted,  and 
it  is  to  be  expected  that  this  work  will  become  a  part  of  the  investiga- 
tions of  the  Association  of  Oflftcial  Agilcultural  Chemists  and  the  chem- 
ists engaged  therein  will  cooperate  with  that  body  in  the  further  prose- 
cution of  the  praiseworthy  objects  in  view. 

RESINS   IN   PINE   TREES — ANALYSES. 

Most  interesting  results  have  also  been  secured  in  the  examination 
of  the  distribution  of  the  resinous  bodies  in  pine  trees,  both  those  which 
are  unbled  and  those  which  have  been  bled  for  turi^entine.  The  result 
of  these  investigations  has  been  laid  before  the  American  Chemical 
Society  and  also  transmitted  to  the  Division  of  Forestry  for  its  use. 

Another  valuable  result  of  the  work  has  been  in  the  elaboration  of 
the  methods  of  analysis,  especially  in  the  investigation  of  a  new  method 
of  determining  the  total  amount  of  resin  by  the  precipitation  of  the 
abietic  acid  which  it  contains  as  an  insoluble  copper  salt.  This  process 
has  greatly  shortened  the  analytical  methods,  and  also,  it  is  believed, 
rendered  them  more  accurate. 

FOOD   ADULTERATION. 

The  work  of  examining  canned  foods  for  adulterants  and  preserva- 
tives, to  which  reference  was  made  in  the  last  annual  report,  has  been 
extended  to  complete  the  examination  of  canned  vegetables.  It  was 
not  found  possible  within  the  year  to  finish  all  the  work  necessary  to 
this  examination  with  all  kinds  of  canned  and  preserved  goods. 

ADDED   PRESERVATIVES. 

With  canned  vegetables  the  work  has  been  directed  chiefly  to  the 
detection  of  any  i)reservatives  which  may  have  been  added  and  to  the 
character  of  the  vessels  in  which  the  goods  are  preserved,  and,  inci- 
dentall}'^,  to  the  food  value  and  digestibility  of  the  contents  of  the  cans. 

In  the  preserving  of  vegetables  if  they  be  subjected  to  a  temi)erature 
sufficiently  high  and  prolonged  to  kill  all  germs  it  is  found  that  they 
are  partially  disintegrated  and  rendered  less  attractive  to  the  eye. 
For  this  reason  a  lower  temperature  has  been  employed  by  some  packers 
for  the  preservation  of  the  foods,  and  the  subsequent  growth  of  germs 
which  may  not  have  been  destroyed  by  this  low  temi)erature  has  in 
some  instances  been  prevented  by  the  addition  of  preservatives,  such 
as  salicylic,  sulphurous,  and  boric  acids. 

Opinions  are  divided  in  regard  to  the  wholesomeness  or  unwhole- 
someness  of  these  added  preservatives,  the  great  weight  of  testimony 
being  to  the  effect  that  while  these  bodies  in  small  quantities  are  not 
injurious  to  health,  yet  the  continual  use  of  them,  even  in  such  small 
quantities,  may  finally  become  prejudicial.  It  is  also  shown  that  the 
same  qnalities  which  enable  these  preservatives  to  prevent  the  action 
of  micro(")rganisms,  and  thus  preserve  the  food  from  decay,  are  also 
active  in  the  digestive  organs  and  hinder  the  normal  functions  of  the 
digestive  ferments.    In  other  words,  the  forces  which  tend  to  preserve 
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in  this  way  the  vegetables  from  decay  also  tend  in  like  manner  to 
retard  the  processes  of  digestion.  The  fair  conclusion  is  that  the  use 
of  added  preservatives  in  canned  vegetables  is  objectionable.  This 
conviction,  however,  is  not  strong  enough  to  warrant  the  absolute 
inhibition  of  these  bodies,  but  the  consumer  would  be  sufficiently  pro- 
tected if  the  law  should  require  that  on  each  can  of  preserved  vege- 
tables a  statement  should  be  found  as  to  the  character  of  the  preserva- 
tive used  and  the  amount  of  it  which  has  been  added.  The  consumer 
and  his  medical  adviser  are  thus  properly  forewarned  of  the  danger 
which  they  may  encounter  in  the  way  of  such  foods,  and  if  in  the  face 
of  this  announcement  they  see  fit  to  continue  their  use,  it  is  a  matter 
which  rests  solely  with  them,  and  they  can  not  hold  the  guardians  of 
the  public  health  responsible  for  any  ill  effects  which  may  follow.  Con- 
cisely, the  views  which  we  have  reached  as  a  result  of  these  investiga- 
tions are  these:  First,  that  the  use  of  added  preservatives  is,  upon  the 
whole,  objectionable;  second,  that  their  absolute  inhibition  is  not  war- 
ranted by  the  facts  which  have  come  to  our  knowledge,  but  in  all  cases 
their  presence  should  be  marked  upon  the  label  of  the  can. 

THE   USE   OF   COPPER   AND   ZINC. 

There  are  certain  added  chemicals  which  are  found  in  many  varieties 
of  canned  vegetables  which  are  used  not  especially  for  the  purpose  of 
preserving  them,  but  for  adding  to  the  attractiveness  of  their  appear- 
ance. These  are  chiefly  the  use  of  copper  and  zinc  salts  to  secure  and 
preserve  the  green  color  of  canned  peas,  beans,  etc.  The  use  of  copper 
for  this  purpose  is  a  very  old  one.  Long  ago  it  was  observed  that  the 
cooking  of  peas,  beans,  and  other  green  vegetables  in  imperfectly  cleaned 
copper  vessels  would  secure  a  deeper  and  more  attractive  green  appear- 
ance for  the  cooked  product.  It  did  not  take  the  observing  cook  long 
to  discover  that  this  improvement  in  appearance  was  due  to  the  copper 
or  zinc  present  in  the  copper  or  brass  vessels.  The  same  effect  was 
found  to  be  produced  when  these  vegetables  were  cooked  in  ordinary 
vessels  with  the  use  of  small  quantities  of  copper  or  zinc  salts.  Upon 
the  whole  copper  salts  were  found  more  convenient  for  this  purpose, 
^nd  hence  at  the  present  day  an  immense  industry  has  grown  up  in  the 
greening  of  canned  vegetables  by  the  use  of  copper  and  zinc,  especially 
of  the  former,  and  it  is  found  that  a  large  part  of  such  canned  goods 
exposed  for  sale  in  this  country  has  been  greened  by  the  addition  of 
copper,  and  in  some  cases  of  zinc.  For  instance,  the  amount  of  copper 
found  in  peas  of  French  origin  was  uniformly  much  greater  than  that 
found  in  American  canned  peas.  Of  43  sami)les  of  American  canned 
peas  examined,  32*56  per  cent  were  found  to  contain  no  copper,  while 
67*44  per  cent  were  colored  with  copper.  Of  36  samples  of  French 
I>eas,  all  were  colored  with  copper  except  one,  which  was  colored  with 
zinc.  In  regard  to  the  quantity  of  copper  found,  the  following  com- 
parison will  be  of  interest : 


Amouut  of  copper  per  kilogram. 


Amerioan      French 
peas.       I     peaa. 


Lew  than  10  milligrams 

Between  10  and  18  milligrams 

Orer  18  milligrams 

Orer  25  milligrams 

Over  50  milligrams 

Orer  75  milligrams 

Orer  100  mimgrams 


V 


Per  cent. 
30-23 
11-63 
25  58 
16-28 

6-98 

0 


■| 

Per  eerU, 
0 

5-74 
94-29 
88-57 
60 

31-43 
0        1  11-43 
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The  occasional  use  of  a  small  quantity  of  a  copper  or  zinc  salt,  it 
must  be  allowed,  can  be  practiced  without  material  injury  to  health. 
On  the  other. hand,  the  continual  and  regular  consumption  of  even  the 
small  quantities  of  these  materials  present  in  canned  vegetables  most 
be  regarded  as  at  least  prejudicial  to  health.  Therefore  it  is  concluded 
that  the  public  health  will  be  sufficiently  conserved,  provided  each  can 
of  vegetables  which  has  been  greened  artificially  in  this  way  shall  bear 
plainly  marked  upon  the  label  the  nature  of  the  greening  material  and 
the  amount  thereof  employed.  The  responsibility  for  the  use  of  these 
vegetables  will  then  be  thrown  upon  the  ctmsumer,  and  he  can  exercise 
his  own  judgment  with  regard  to  the  matter. 

Tlie  question  of  the  use  of  copper  in  canned  goods  has  been  agitated 
in  France  for  nearly  a  quarter  of  a  century.  At  first  the  committees 
appointed  by  the  Government  to  investigate  the  matter  reported  uni- 
formly against  tbe  use  of  copper  for  greening.  While  French  packers 
were  not  allowed  for  some  time  to  sell  their  copper-treated  goods  to 
French  consumers,  they  were  not  prevented  from  using  coijper  when 
the  goods  were  intended  for  export.  For  instance,  in  1875  some  Bor- 
deaux packers  labeled  their  goods  "Green  peas  (or  beans)  greened  with 
sulphate  of  copper.  Made  especially  for  exportation  to  America  and 
England,  and  not  sold  for  French  use.''  Copper  was  present  in  some  of 
these  samples  to  the  extent  of  40  milligrams  per  kilo.  After  this  practice 
had  gone  on  for  some  time  the  board  of  hygiene  of  the  Gironde  concluded 
to  pn)hibit  it,  stating  that  no  distinction  should  be  made  between  goods 
destined  for  exportation  and  those  intended  for  home  consumption. 
Kevertheless,  there  was  such  a  demand  for  goods  of  this  kind  that  the 
exigencies  of  commerce  gradually  got  the  better  of  the  hygienist,  with 
the  result  that  the  French  Government  has  finally  permitted  the  use  of 
copper  in  greening  canned  vegetables,  requiring,  however,  that  some 
delinite  mark  shall  be  used  in  connection  therewith.  The  canners, 
however,  were  shrewd  enough  to  elude  the  necessity  of  marking  their 
goods  as  having  been  gieened  with  copper  or  zinc, and  fulfill  the  letter 
of  the  law,  if  not  the  spirit,  by  marking  them  with  some  indefinite  mark 
such  as  a  Vmujlaise,  The  result  is  that  the  purchaser  of  these  goods 
has  no  intimation,  as  far  as  the  label  is  concerned,  of  the  nature  of  the 
material  which  is  employed  in  gieening,  and  the  canners  themselves 
claim  that  if  tliey  were  compelled  to  mark  their  goods  as  having  been 
grecnc^d  with  copper  or  zinc  it  would  entirely  destroy  their  sale.  The 
question  here  is  one  of  sight  and  not  of  taste  or  digestive  value,  and 
it  seems  that  it  would  be  wise  to  recommend  to  the  consumer  of  canned 
goods  to  be  content  to  us'^  '"i^'^m,  even  If  they  are  slightly  pale  or  yellow, 
'  \thcr  th"^  to  have  ti*'*»-    ■•  ii^ricriit-(r- ^/»r  ^oi'»    '*-^i»«  p^viw'^^le  expense 
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nre  of  tke  system  to  the  inflnence  of  minute  portions  of  lead  salts. 
Therefore  the  greatest  care  should  be  exercised  in  the  preparation  of 
canned  goods  to  exclude  every  possibility  of  the  ingestion  of  lead. 
Even  tin  salts  are  poisonous,  but  not  to  the  extent  of  lead,  so  that  the 
presence  of  a  minute  portion  of  tin  in  canned  vegetables,  coming  from 
the  erosion  of  the  cans  containing  them,  is  not  a  matter  of  such  serious 
import  as  the  presence  of  lead.  Perhaps  it  would  be  quite  impossible 
to  exclude  tin  absolutely  from  canned  goods  when  they  are  canned  in 
tin,  but  it  is  possible  to  exclude  the  salts  of  lead.  This  can  be  done 
by  requiring  that  the  tin  shall  not  contain  more  than,  say,  1 J  per  cent 
of  lead,  and,  in  the  second  place,  that  the  solder  which  is  employed 
shall  be  as  free  from  lead  as  possible.  In  Germany  the  solder  employed 
in  sealing  the  cans  is  not  allowed  to  contain  over  10  per  cent  of  lead, 
while  in  this  country  the  analyses  of  numerous  samples  of  the  solder 
employed  show  that  it  contains  fully  50  per  cent  of  lead.  In  addition 
to  this  there  is  no  care  taken  to  prevent  the  solder  from  coming  into 
contact  with  the  contents  of  the  can.  It  is  not  a  rare  thing  in  care- 
fully examining  the  contents  of  a  can  to  find  pellets  of  solder  some- 
where therein.  Often  on  examining  the  inside  of  a  can  it  is  found  that 
large  surfaces  of  solder  on  the  seams  are  exposed  to  the  action  of  the 
acid  contents  of  the  can. 

Another  great  source  of  danger  from  lead  has  been  disclosed  by  the 
analytical  work,  viz,  in  the  use  of  glass  vessels  closed  with  lead  tops 
or  with  rubber  pads,  in  which  sulphate  of  lead  is  found  to  exist.  As  a 
sample  of  this,  the  goods  of  a  manufacturer  of  Bordeaux  may  be  men- 
tioned. All  the  samples  of  his  goods  examined  were  put  up  in  lead- 
topped  glass  bottles.  All  except  one  contained  salicylic  acid,  and  all  of 
them  save  one  contained  copper.  In  one  of  these  samples  lead  existed 
to  the  enormous  amount  of  35.2  milligrams  per  kilo;  in  another  15.6 
milligrams  per  kilo  were  found,  while  in  one  sample  the  extraordi- 
nary quantity  of  46  milligrams  per  kilo  was  discovered. 

It  is  not  difficult  to  see  how  goods  covered  with  lead  tops  can  be  con- 
taminated. It  may  be  claimed  that  these  goods  should  never  be  turned 
upside  down,  but  the  shippers  pay  little  attention  to  such  directions, 
and  the  result  is  that  the  goods  may  be  kei)t  for  days  or  even  weeks  in 
such  a  position  as  to  bring  the  contents  of  the  can  into  contact  with  the 
lead  tops  or  with  the  rubber  pads  containing  lead.  The  constant  con- 
sumer of  such  gooils,  therefore,  must  run  some  risk  of  being  exposed  to 
the  insidious  inroads  of  some  of  the  diseases  peculiar  to  the  action  of 
small  quantities  of  lead  upon  the  human  organism.  It  is  not  too  much 
to  ask  that  tbe  law  should  require  the  canners  to  exercise  the  utmost 
care  to  exclude  all  dangers  of  this  kind. 

The  general  result  of  the  examination  of  the  canned  goods  exposed 
for  sale  in  this  country  leads  to  the  rather  unpleasant  conclusion  that 
in  some  cases  the  consumers  thereof  are  exposed  to  greater  or  less  dan- 
gers from  poisoning  from  copper,  zinc,  tin,  and  lead.  These  dan^^ns 
could  be  easily  removed  if  the  manufacturers  of  these  goods  were 
required  to  follow  the  dicta  of  a  reasonable  regard  to  public  hygiene. 

FOOD  VALUE  AND  DIGESTIBILITY   OP  CANNED   GOODS. 

In  regard  to  the  food  value  and  digestibility  of  canned  goods  inter- 
esting data  have  also  been  obtained.  It  is  hardly  necessary  to  call 
attention  to  the  fact  revealed  by  the  examinations,  that  some  of  the 
canned  vegetables,  like  the  same  kind  of  vegetables  when  green,  are 
more  a  condiment  than  a  food.  This,  however,  does  not  constitute  any 
argument  for  their  exclusion. 
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The  fact  must  not  be  lost  sight  of  that  the  human  being  is  not,  like 
other  animals,  to  be  fed  merely  with  a  view  to  securing  the  most  rapid 
development  of  the  body  and  deposition  of  fat  in  proportion  to  the  cost 
of  food  consumed.  The  great  difference  in  the  principles  of  human  feed- 
ing as  compared  with  cattle-feeding  is  found  in  the  recognition  of  the 
property  of  taste.  Any  system  of  human  feeding  which  rests  solely 
upon  the  food  value  of  what  is  consumed  or  the  number  of  calories 
which  such  food  will  produce  when  burned  is  radically  wrong.  It  is 
true  that  human  beings  should  have  nourishment,  but  this  is  only  a 
very  small  i)ortion  of  the  cost  of  human  food,  and  from  an  economical 
point  of  view  the  least  important.  The  palatability  of  the  food,  its  gen- 
eral attractiveness,  its  power  of  giving  pleasure  and  promoting  socia- 
bility are  of  more  monetary  importance  in  the  human  dietary  than  the 
bare  necessity  of  preservinglife.  Forthisreasonnotonlytherich,buteven 
the  laboring  man  in  moderate  circumstances  is  warranted  in  expending 
a  large  portion  of  the  amount  which  he  has  to  devote  to  the  sustenance 
of  himself  and  his  family  for  those  things  which,  while  they  may  not  be 
very  nutritious,  are  palatable  and  inviting.  The  practice,  therefore, 
of  preserving  vegetables  during  the  season  when  they  are  most  abun- 
dant, and  thus  providing  them  in  a  practically  green  state  when  they 
are  least  abundant  and  most  exi)ensive,  is  one  which  can  not  be  too 
highly  commended. 

PURPOSES   OF   THE  INVESTIGATION. 

Many  of  the  packers  of  canned  goods  have  misunderstood  the  purpose 
of  the  investigation  which  has  been  made  by  the  Department.  There 
was  no  intention  in  this  investigation  to  cast  discredit  upon  any  such 
process.  It  is  true,  we  considered  it  our  duty  to  rei)ort  fully  upon  all 
the  materials  found  in  canned  goods,  and  which,  in  our  opinion,  ought 
not  to  have  been  there,  and  which  were  prejudicial  to  health.  We 
likewise  considered  it  proper  to  point  out  the  fact,  in  the  special  report 
issued  on  this  subject,  that  the  actual  amount  of  nutritive  material  in 
canned  goods  was  wholly  disproportionate  to  the  price  paid  therefor, 
and  that  a  person  purchasing  thus  an  expensive  luxury  might  also  be 
securing  a  food  which  contained  added  bodies  prejudicial  to  health. 
The  object,  however,  in  calling  attention  to  these  facts  was  to  impress 
upon  the  eannera  and  the  public  the  necessity  of  preparing  canned 
goods  without  these  objectionable  features.  In  fact,  the  position  taken 
in  the  report  was  of  such  a  conservative  nature  that  it  was  not  deemed 
advisable  to  utterly  condemn  the  practice  of  adding  salicylic  acid,  sul- 
phurous acid,  '»opi)er,  zinc,  etc.,  to  canned  goods,  but  simply  to  ask  that 
in  all  cases  v     *-e  sucjh  additions  had  been  practiced  the  label  should 
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sary  for  the  sustenance  of  life  that  he  should  secure  as  high  a  quantity 
of  nutritious  material  as  possible  for  the  sum  at  his  command.  In 
these  cases  there  is  no  choice  left  in  regard  to  consulting  the  taste  or 
the  eye.  It  is  a  matter  of  necessity  that  life  should  be  preserved.  In 
such  a  case  the  expenditures  for  food  should  rest  upon  the  same  ground 
as  in  cattle-feeding.  By  pointing  out  in  the  special  report  the  high 
price  of  the  nutrient  in  such  foods  it  was  intended  that  this  might 
prove  of  some  advantage  to  the  person  temporarily,  perhaps,  m  circum- 
stances which  rendered  the  maintenance  of  life  the  first  object  in  the 
purchase  of  food.  These  ideas  were  incorporated  in  the  special  report 
in  the  following  words: 

A  careful  perusal  of  the  data  in  the  body  of  the  report  vriW  not  fail  to  convince 
every  unbiased  person  that  the  use  of  canned  vegetables  is,  upon  the  "whole,  an  expen- 
Bive  luxury.  It  is  not  the  purpose  of  this  investigation  to  discourage  the  use  of  such 
bodies,  but  only  to  secure  to  the  consumer  as  pure  an  article  as  possible.  Never- 
theless, these  practical  conclusions  may  prove  of  some  help  to  the  laboring  man  and 
the  head  of  a  family,  when  he  iiuds  himself  in  straightened  circumstauces,  by  assist- 
ing him  in  investing  his  money  in  a  wiser  and  more  economic  way  than  in  the  pur- 
chase of  canned  vegetables.  An  expenditure  of  10  or  15  cents  for  a  good  article  of 
flour  or  meal  will  procure  as  much  nutriment  for  a  family  as  the  investment  of  $3 
or  $4  in  canned  goods  would. 

PROTESTS   OF   PACKERS. 

In  many  cases  where  the  chemical  examination  disclosed  the  presence 
of  i)reservatives  in  certain  canned  foods  the  packers  have  protested 
that  a  mistake  in  analysis  had  been  made.  It  is  not  necessary  to  call 
attention  to  the  fact  that  chemists  are  far  from  infallible,  and  that  mis- 
take's in  analysis  may  beand  are  frequently  made.  In  matters,  however, 
of  this  kind  extreme  care  is  employed,  and  where  an  indication  of  pre- 
servative was  found  special  corroborative  tests  were  made.  In  all 
cases  of  doubt  the  foods  were  passed  as  being  without  added  preserva- 
tives. Where,  however,  the  chemical  action  was  plain  and  unmistaka- 
able,  there  was  but  one  course  to  pursue  in  making  the  report,  viz,  to 
state  the  facts  as  observed.  Numerous  protests  have  been  received 
from  packers  in  regard  to  this  matter,  and  in  many  cases  additional 
examinations  have  been  made  and  in  every  instance  with  corroborative 
results.  It  is  quit^  possible  that  imitations  of  the  goods  of  packers 
with  established  reputations  have  been  made  by  unprincipled  parties. 
One  packer  acknowledged,  in  protesting  that  his  goods  had  beien  mis- 
represented by  the  report,  that  his  firm  was  in  the  habit  of  giving 
];)ackages  of  labels  to  its  customers,  who  complained  in  some  cases  that 
the  labels  as  purchased  had  been  soiled  or  torn.  It  is  not  difficult  to 
surmise  that  in  many  such  cases  these  labels  may  have  been  affixed  to 
goods  of  a  different  quality  from  those  i>ut  up  Dy  the  original  i)acker. 
In  every  instance  we  have  been  perfectly  willing  to  thoroughly  review 
any  contested  ground,  and  are  anxious  that  all  packers  who  feel  that 
their  goods  have  been  misrepreserited  shall  have  a  full  and  fair  review 
of  the  work.  We  shall  be  only  too  glad  to  make  any  correction  in  case 
any  mistake  shall  be  found. 

It  is  believed  that  the  effect  of  the  investigations  will  be  of  a  most 
salutary  kind.  Canners  will  be  more  careful  in  the  character  of  the 
tins  which  are  used  in  the  manufacture,  in  sterilization,  and  more  par- 
ticularly in  the  exclusion  of  all  objectionable  preserving  reagents. 
There  can  be  no  possible  objection,  however,  to  the  moderate  use  of 
common  salt  or  sugar  where  the  addition  will  tend  either  to  improve  the 
flavor  or  the  keeping  quaHty  of  the  goods;  nor,  on  the  other  hand,  should 
there  be  any  objection  to  the  use  of  copper  in  greening,  as,  for  instance^ 
with  canned  peas,  if  the  consumer  be  plainly  informed  of  the  fact. 
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In  regard  to  the  nse  of  salicylic  acid  and  other  preservatives  of  tbi« 
character,  little  can  be  said  in  addition  to  what  has  already  bc^n  cited. 
There  is  a  widespread  belief  among  physicians  and  physiologists  that 
the  continued  use  of  salicylic  acid,  even  in  small  quantities,  is  injurious. 
There  are  some  physicians  and  physiologists,  however,  who  do  not  share 
this  belief.  In  a  case  of  doubt  of  this  kind  it  is  safe  to  go  on  the  pro- 
hibition side.  There  is  no  doubt  of  the  fact  that  vegetables  can  be  well 
preserved  without  the  use  of  salicylic  acid.  There  is,  therefore,  no 
ne<!essity  for  its  employment,  and  it  is  hoped  that  packers  in  general 
will  exclude  it  from  the  list  of  materials  added  to  their  preserved  goods. 


MISCELIiANBOUS  T^ORK. 

The  miscellaneous  work  of  the  division  has  been  in  the  line  of  that 
usually  practiced.  It  would  not  be  profitable  to  recount  here  the  vari- 
ous analyses  which  have  been  made  under  this  head.  Numerous 
samples  of  waters  used  for  watering  stock  and  for  irrigation  purposes, 
minerals  supposed  to  contain  phosphates,  samples  of  marls,  soils,  and 
occasional  samples  of  minerals  containing  precious  metals  have  come 
under  this  head. 

It  may  be  well  to  state,  for  the  information  of  those  desiring  work  of 
this  kind,  that  the  Division  of  Chemistry  no  longer  makes  assays  of 
minerals  for  the  precious  metals.  The  only  furnaces  we  have  which 
we  could  use  tor  the  purpose  are  those  employed  for  incineration  in 
the  preparation  of  ash  for  analysis.  As  these  incinerations  are  made 
in  platinum  dishes,  the  use  of  these  farnaces  for  assays,  introducing 
into  them  large  quantities  of  oxide  of  lead,  would  render  them  danger- 
ous to  dishes  of  platinum. 

It  may  be  well,  further,  to  call  attention  to  the  fact  that  misceUaneous 
requests  for  the  analysis  of  fertilizers  and  soils  are  uniformly  referred 
to  the  experimental  stations  of  the  States  whence  the  requests  come. 
There  are  so  many  local  conditions  necessary  to  be  taken  into  account 
that  soil  analyses,  with  the  labor  and  expense  necessary,  are  of  little 
profit  when  n»ade  on  samples  taken  at  random  and  without  knowledge 
of  the  conditions  necessary  to  make  them  tyjncal  and  at  a  place  remote 
tioni   their  location.     It  is  far  more  profitable  and  proper  that  the 
farmers  should  a])ply  to  their  State  experiment  stations,  and  not  to  the 
Dei)artnient  of  Agi  iculturc  at  Washington,  for  information  of  this  kind. 
The  same  remarks,  to  a  limited  extent,  may  be  applied  to  the  mis- 
cellaneous examination  of  fertilizers.    Many  of  the  States  now  have 
fertilizer-control  laws  for  the  protection  of  the  farmer.    Again,  lociJ 
(ronsiderations  are  of  the  greatest  weight  in  determining  the  value  of  a 
fertilizer  in  any  given  case.    The  actual  value  for  crop-producing  pur- 
poses of  any  comniercii»l  fertilizer  is  not  determined  alone  by  the  per- 
centage of  plap^  "-^'^  *     'oi^+Qjiis;  the  chara<;ter  of  th<^  ^'^ii  to  which  the 
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iip   .*ov  -  ^,  hi  oil  jiijiy  i^  gi^'oi     ,         jiiscella- 

li.  prtiliyAr  r»nTT  .^.Iraji  ^t  itS 

^in'ch  it 


mil*' 


ertilizer  ca^^ 


.  J 


l  V 


Ol 


J* 


o  tk 


J  ui.^  ianction 

-    •••'         and  artesian 

-    •       -VK.it.,  lowever,  are 

»i/       )e  referred  to  the 

f  '^i t  of  Agriculture. 


REPORT  OF  THE  ENTOMOLOGIST. 


Sib:  I  have  the  honor  to  present  herewith  my  annaal  report  as  Ento- 
mologist for  the  calendar  year  1893.  Following  the  plan  of  the  last 
report,  I  have  treated  in  a  general  way  of  the  work  of  the  division  during 
the  year  and  have  added  a  few  short  articles  upon  some  of  the  more 
important  of  the  insects  which  have  been  under  investigation. 
Very  respectfully, 

C.  V.  Btley, 

EniomologisL 

Hon.  J.  Sterling  Morton, 

Secretary. 


The  Division  of  Entomology  is  brought  directly  into  contact  with  the 
farmers  aivi  fruit-growers  of  the  country,  as  it  is  api>ealed  to  in  all 
emergencies  where  crops  are  being  injured  or  destroyed  by  insect  agency. 
For  this  reason  the  correspondence  has  steadily  grown  during  the  last 
eight  years,  although  without  any  corresponding  increase  in  the  appro- 
priations or  available  force  for  correspondence.  The  files  of  the  division 
show  that  over  4,000  letters  of  inquiry  have  been  answered  during  the 
year,  exclusive  of  those  attended  to  by  circulars  printed  and  mimeo- 
graphed. In  many  cases  the  information  sought  can  be  given  only 
ufjon  renewed  investigation,  as  new  problems  present  themselves  almost 
daily  during  the  growing  season.  The  division  is  also  called  upon  to 
do  a  great  deal  of  museum  work  in  the  sense  of  determining  species 
sent  in  either  by  farmers  or  by  experiment  station  experts,  as  it  has 
come  to  be  looked  upon  as  a  center  of  information  in  these  particulars. 
Thus,  some  10,000  specimens  have  been  examined  during  the  year — a 
work  facilitated  by  the  cooperation  of  the  U.  S.  National  Museum. 

The  pubhcatious  of  the  division  during  the  year  have  been  as  follows : 
Insect  liife,  Volume  V,  Nos.  3,  4,  and  5,  and  Volume  vi,  Nos.  1  and  2; 
Bulletin  No.  28,  The  More  Destructive  Locust*  of  America  North  of  Mex- 
ico, by  Lawrence  Bruuer;  Bulletin  No.  29,  Report  on  the  Boll  worm  of 
Cotton  {Heliothis  armiger  Hiibn.),  made  under  the  Direction  of  the 
Entomologist,  by  F.  W.  MaUy;  Bulletin  No.  ;IU,  Reports  of  Observa- 
tions and  Experiments  in  the  Practical  Work  of  the  Division,  made  under 
the  Direction  of  the  Entomologist;  Bulletin  No.  3L,  Catalogue  of  the 
Exhibit  of  Economic  Entomology  at  the  World's  Columbian  Exposition, 
Chicago,  DL,  made  undar  the  Direction  of  the  Entomologist.  These, 
together  with  the  annual  report,  make  a  total  of  some  80U  pages. 
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The  work  in  apiculture  lias  been  unavoidably  limited.  The  apicul- 
tural  assistant  has  been  occupied  for  the  most  part  in  the  preparation 
of  a  manual  on  apiculture,  which  will  soon  be  completed. 

The  gypsy  motli  {Ocneria  <Zi>2)ar)  has  come  to  be  well  known  through- 
out the  country  because  of  the  prominence  which  has  been  given  it  in 
the  agricultural  literature  of  the  State  of  Massachusetts.  Since  1889, 
when  its  injuries  to  the  forests  and  orchards  of  certain  counties  in  that 
State  were  so  serious  as  to  induce  the  State  legislature  to  appropriate 
money  for  its  extermination,  there  has  been  continued  effort  to  circum- 
vent or  exterminate  it,  and  between  $300,000  and  $400,000  has  been 
voted  for  the  purpose  by  the  State  legislature.  A  committee  of  well- 
known  entomologists  were  invited  during  the  year  to  examine  the  work 
of  the  gJT^y  moth  committee,  and  rei)orted  very  favorably  thereon. 
Congressional  aid  has  since  been  asked  for  by  the  State  board  of  agri- 
culture, and  the  Department  has  been  solicited  to  further  this  appeal. 

It  will  bo  seen,  from  the  report  on  the  San  Jos6  scale  {Aapidiotus 
perniciostis)  in  Vii'ginia,  that  this  is  another  case  where  the  spread  of 
an  introduced  injurious  insect  has  attracted  the  attention  of  the  State 
authorities  and  threatens  the  fruit  interests  of  the  whole  Atlantic  sea- 
board. In  both  these  cases  the  question  comes  up  as  to  how  the  divi- 
sion can  best  assist  in  exterminating  the  introduced  pest^  and  it  would 
seem  that  such  cases  should  be  treated  in  the  same  spirit  in  which  we 
would  treat  a  contagious  disease  of  animals  that  should  threaten  other 
sections  of  the  country. 

In  the  case  of  the  San  Jos6  scale  careful  investigations  have  been 
made  by  the  division,  which  all  indicate  that  its  range  is  quite  limited, 
and  the  State  board  of  agriculture  appreciates  the  situation  and  is 
ready  to  do  whatever  this  Department  recommends.  Before  the  winter 
is  over,  it  is  hoped  we  maybe  able  to  decide  on  a  course  that  will  effect- 
ually stami)  it  out,  even  if  this  should  involve  the  destruction  of  all 
trees  now  aifeeted. 

Some  space  has  also  been  devoted  to  the  consideration  of  another 
recently  introduced  scale-insect  from  the  West  Indies,  equally  to  be 
dreaded,  but  already  in  all  probability  beyond  our  control.  Instances 
like  these  are  liable  to  be  reported  at  any  time,  and  the  good  which  the 
Department  may  do  by  the  introduction  of  desirable  beneficial  species 
in  specific  cases,  or  in  the  extermination  of  undesirable  species  unwit- 
tingly introduced  into  given  sections,  can  scarcely  be  appreciated  by 
those  who  have  not  given  the  matter  thought  or  who  are  not  familiar 
with  the  inestimable  good  that  often  has  flowed  and  will  yet  flow  from 
careful  scientific  research  in  this  direction. 

Considerable  time,  thought,  and  labor  were  bestowed  during  the 
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luscions  superior  quality  to  the  figs  of  that  country  which  has  made 
them  celebrated.  The  Smyrna  fig  has  been  grown  in  California  with- 
out tbe  Caprifig  insect,  and  as  a  consequence  is  imperfect  and  can  not 
compete  in  the  markets  of  the  world  with  the  imported  figs.  The  in- 
troduction of  this  desiiable  insect  has  been  attempted  by  private  par- 
ties, and  particularly  by  one  public  spirited  gentleman  of  Niles,  CaL, 
'Mr.  J.  C.  Shinn.  These  eflbrts,  Mr.  Shinn  reports,  have  all,  so  far, 
proved  fruitless,  since  the  insects,  from  some  cause  or  other,  die  either 
on  the  way  or  soon  after  arrival.  The  Entomologist  regards  the  matter 
as  of  sufficient  importance  to  be  taken  up  by  the  Department,  but 
much  preliminary  investigation  and  arrangement  are  necessary  to  in- 
sure success. 

Again,  the  bee-keepers  of  the  country  have  been  for  some  years  dis- 
cussing the  desirability  of  introducing  from  Ceylon  the  giant  bee  of 
India  (Apis  dorsata)  as  one  which  may  materially  benefit  their  industry 
by  crossing  with  our  own  races  of  bees.  Its  introduction  seems  well 
worth  attempting,  and  it  is  respectfully  urged  that  the  attempt  be 
made. 

Still  again,  as  has  been  shown  in  Insect  Life  (Vol.  vi,  Ko.  1),  there 
is  a  Lepidopterous  insect  {Eraatria  scitula)  in  southern  Etirope  which 
is  a  formidable  enemy  of  the  black  scale  {Lecanium  olew).  This  scale 
is  one  of  the  most  serious  drawbacks  to  fruit  culture,  and  especially  to 
olive  culture,  in  southern  California,  and  while  steps  have  already  been 
taken  by  correspondence  to  introduce  the  Erastria,  it  is  a  case  where 
special  efforts  are  justifiable. 

In  all  cases  like  these,  private  effort  can  rarely  be  so  effectively  made 
as  effort  by  the  National  Government.  Investigations  of  this  kind 
must  be  well  and  carefully  planned,  and  under  the  direction  of  special- 
ists who  understand  what  is  wanted. 

The  office  -force  of  the  division  has  practically  remained  unchanged 
during  the  year,  although  Mr.  Albert  Koebele,  a  faithful  and  efficient 
agent  who  has  been  on  the  force  for  the  past  ten  years,  and  since  1886 
has  been  stationed  at  Alameda,  CaL,  has  found  it  to  his  interests  to 
resign  and  accept  a  position  with  the  Hawaiian  Department  of  Agri- 
culture and  Forestry.* 

THE  TVORK  OF  THE  SEASON. 

DESTRUCTIVE  LOCUSTS. 

Aside  from  comparatively  slight  trouble  in  Minnesota  and  North 
Dakota,  migratory  locusts  have  done  little  damage  in  this  country  for 
seventeen  years.  Several  local  nonmigratory  forms  have,  however, 
during  the  past  three  years  attained  exceptional  prominence.  This  is 
due  to  a  succession  of  comparatively  dry  seasons.  In  1891  local  dam- 
age was  quite  general  throughout  the  so-called  Western  States,  and  the 
division  has  published  somewhat  detailed  accounts  of  outbreaks  of 
local  species  in  eastern  Colorado,  portions  of  Kansas,  Idaho,  and 
Wyoming.  During  1892  the  damage  was  less,  though  nonmigratory 
species  were  abundant  and  somewhat  destructive  in  a  number  of  other 
localities.  During  the  present  season  there  has  again  been  an  increase. 
and  even  in  many  of  the  Eastern  States,  where  close  cultivation  ana 
diversified  farming  afford  conditions  which,  on  the  whole,  are  unfavor- 
able to  the  increase  of  these  insects,  they  have  been  so  abundant  as  to 

*  Since  this  introduction  was  written  all  the  field  agents  have  been  discontinued. 
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attraot  general  attention.  Accounts  have  been  received  of  damage 
from  northern  Massachusetts,  northern  New  York,  western  OntaiiOiy 
central  Pennsylvania,  northeastern  Ohio,  northwestern  Missouri,  east- 
ern Colorado,  southern  Idaho,  and  one  or  two  i>oints  in  California. 
We  have  not,  however,  received  a  singl*^  specimen  of  the  Rocky  Moun- 
tain or  western  migratory  species  (Caloptmvs  spretns)  or  of  the  lesser 
migratory  locust  {Galoptenus  atlanis).  All  the  damage  has  been  done 
by  the  nonmigratory  species.  Bulletin  25  of  the  division,  published 
in  June,  1891,  has  proved  of  great  service  in  this  connection,  as  it 
relates  almost  exclusively  to  the  best  remedies  foi  destructive  locusts. 
In  nearly  every  instance  where  serious  damage  has  been  threatened, 
the  recommendations  in  this  bulletin  have  been  followed.  Particularly 
good  results  were  obtained  in  Colorado  and  in  Kern  County,  CaL,  dur- 
ing the  last  season.  Bulletin  28,  in  which  illustrations  and  full 
descri])tions  of  the  species  of  locusts  likely  to  become  injurious  are 
given,  has  also  served  a  good  purpose,  as  it  has  enabled  correspondents 
of  the  Department  to  recognize  species  occurring  in  numbers,  and  this 
recognition  has,  in  many  cases,  allayed  unnecessary  alarm  over  the 
supposed  advent  of  the  migratory  species. 

THE   WESTERN  OR   GREAT   PLAINS  CRICKET. 

The  western  cricket,  Anabrus  simplex  (Plate  iv,  Fig.  3),  has,  during  the 
season,  caused  a  great  deal  of  consternation  over  a  lai-ge  area  of  the 
middle  portion  of  the  Great  Snake  River  plains  in  Idaho  and  the  moun- 
tain region  to  tlie  north,  chiefly  along  the  Wood  liiver  and  its  tributary 
valleys.  In  that  particular  locality  the  crickets  have  been  known  to 
exist  for  thirty  years  or  more  and  to  hatch  in  limited  quantities  annu- 
ally. They  have  never  become  so  numerous,  however,  as  to  cause  seri- 
ous damage  until  the  present  year.  For  three  years  they  have  been 
increasing  noticeably,  each  year  working  farther  out  upon  the  valley, 
and  laying  their  eggs  wherever  overtaken  by  fall,  until  last  season  the 
districts  extending  fioni  the  banks  of  the  Snake  River  to  the  top 
of  the  mountains,  75  miles  to  the  north,  were  fairly  well  stocked.  They 
hatched  numerously  the  present  spring,  and  the  young  were  found  in 
considerable  numbers  ev^en  on  the  top  of  some  of  the  mountains  close  to 
tlie  snow  line,  at  an  elevation  of  not  less  than  7,0<»0  feet.  Some  little 
damage  was  caused  by  many  thousands  of  specimens  being  carried 
down  the  Boise  Kiver  and  (inding  their  way  into  the  irrigating  canals, 
thus  being  carried  out  into  the  cultivated  fields.  Nearly  all  these,  how- 
ev(*r,  were  destroyed  before  reaching  maturity.  The  Camas  Prairie, 
referred  to  by  Mr.  Brnner  in  Bulletin  27  as  having  been  overrun  by 
Camnula  j)e11ucida.,  CalopienuH  aflan'iH^  C,  fadus^  C,  b'^Htatxis  and  Pe;?o- 
'.'f//.r  ^/N'f/?/ia,  in  1S91,  seems  to  have  suflere<l  n»'^si  "^^  permanent 
^'-'^eding  grounds  of  the  crickets  s(»em  to  lie  ?*'  *  ^^  ••'•-  »outh  of  the 
«'"*".  and,  i?  nMrrof-  r.  this  fertile  re f/i'^'*  \>«.  -'•..^nr-  •  ^eat  num- 
]i  isie       -. .    ^      ^t  w.in»^-  ;  V  ^'•'        ^t"^^  ^.     ^'*'    .      *  and  the 

IH.C.V   o  y^'-    •••'    - -^         '      •        *  '^-      ■   ■,'     iivtcscigated  by 

Wr  !>-»*'•    »  .ill —  ..,    .  .   ..       i\        .  ...^ — icU  by  the Depart- 

•     ••'  ■  '  ••     it  '^TMJsited  over  the 

,    .  ■-    •-,     ..^     %  .       ...  intains,  making 

-      *^               iiw,,*u;  ■       ^iicket  swarms 

''Ml  '  —uerable  portion  of 

"                            .  .       .,                               no  f  ,,  <3  indicate,  however, 

!•«»                                        «,     •            ■    ••-         .^.  '^'^^hills  the  crickets 
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Tbfe  tree  use  of  coal  oil  affords  the  best  remedial  treatment  for  this 
insect.  Where  irrigation  is  practiced  it  is  a  comparatively  easy  matter 
to  protect  fields  of  grain  by  allowing  coal  oil  to  drip  from  a  pail  upon 
the  surface  of  the  water  running  in  the  ditches.  Armies  when  on  the 
march  are  easily  driven,  and  some  success  has  been  obtained  by 
driving  them  around  the  edge  of  a  green  field.  In  fact,  the  driving  of 
flocks  of  sheep  through  a  grain  field  results  in  stamping  many  thou- 
sands of  the  crickets  to  death  and  in  driving  the  remainder  away.  The 
free  use  of  *^  hopperdozers  "  soon  after  the  hatching  of  the  eggs  is  also 
practicable  upon  lower  lying  ground. 

THE   ORANGE   MEALY-WTNG. 

A  small  insect  which  affects  the  leaves  of  the  orange  in  Florida  and 
Louisiana  and  in  northern  greenhouses  has  been  studied  for  a  number 
of  years.  It  has  recently  appeared  in  such  great  numbers  as  to  cause 
some  alarm  among  orange-growers,  and  an  extended  article  upon  the 
species  has,  therefore,  been  published  in  Insect  Life  (Vol.  v,  pp.  219- 
2!^).  The  stages  of  the  insect  were  fully  described  under  the  name  of 
Aleyrodes  citri.  The  species  in  all  its  stages  is  shown  upon  Plate  iii,  and 
a  summary  of  the  facts  is  herewith  given. 

As  a  rule,  the  insects  pass  the  winter  in  the  full-grown  larval  condi- 
tion. They  change  to  pupa  in  the  early  spring,  and  tlie  adult  insects, 
which  are  minute  four- winged  tiies,  issue  in  March  and  April,  and  soon 
begin  to  lay  their  eggs.  Each  female  lays  probably  from  25  to  40  eggs, 
and  these  are  attached  by  a  short  pedicel  to  the  under  surface  of  the 
leaf.  The  young  soon  hatch  and  stay  on  the  under  side  of  the  leaf. 
They  are  delicate  and  nearly  transparent,  and,  therefore,  very  diflBcult 
to  observe.  In  fact,  so  truly  is  this  tbe  case  that  the  leaves  of  an  orange 
tree  may  be  swarming  with  the  insects  and  the  owner  never  suspect 
the  fact. 

There  are  three  annual  generations  in  Florida  and  Louisiana  and 
two  in  the  greenhouses  at  Washington.  Where  the  attacks  of  the 
insect  are  severe  the  under  sides  of  tbe  leaves  become  incrusted  with 
the  bodies  of  the  insects,  which  overlap  each  other  and  completely  obvi- 
ate all  transpiration  from  that  surface.  Moreover,  there  results  from 
the  small  quantity  of  honey  dew  secreted  by  the  insects  an  invariable 
coating  of  smut  fungus,  usually  most  marked  on  the  upper  side  of  the 
leaf,  and  the  tree  is  thus  deprived  of  almost  it«  entire  leaf  surface.  We 
have  not  learned  that  any  trees  have  been  at^tually  killed  by  the  attacks 
of  this  insect,  but  the  health  of  large  numbers  has  been  seriously  preju- 
diced, and  there  is  a  great  need  for  the  application  of  an  efiicient  remedy 
in  many  groves. 

The  careful  experiments  which  have  been  made  indicate  that  kero 
sene  emulsion  will  kill  the  insect  in  all  its  stages,  but  that  it  is  more 
ef&cacious  when  applied  to  the  adults  and  the  younger  larvai  than  wlien 
applied  to  the  older  larvse  and  pupa?.     It  will  destroy  the  eggs,  but 
when  applied  to  the  pupjc  many  escape,  owing  to  the  fact  that  this  stage 
is  passed  within  the  last  larval  skin.     A  single  spraying  will  not  kill 
all  the  eggs,  and  two  or  three  operations  are  required  to  produce  this 
result.    Winter  spraying  against  the  fall-grown  larvae  will  hardly  pay. 
Hie  best  time  to  spray  will  be  during  or  just  after  the  flight  of  the  first 
brood  of  winged  individuals  in  March  and  April.    Twotborougli  spray 
ings,  at  intervals  of  two  weeks  at  this  time  of  the  year,  should  reduce 
the  numbers  of  the  insect  to  such  an  extent  that  no  further  treatment 
wiU  be  needed  during  the  season.    The  standard  emulsion,  diluted  witl 
ten  parts  of  water,  is  recommended  for  this  purpose. 
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THE   PERIODICAL   CICADA. 

During  the  present  year  two  interesting  broods  of  the  periodical  cicada 
{Cicada  septendecim  Linn.)  have  appeared  in  different  parts  of  the  coun- 
try.   Previous  records  showed  occurrencesof  these  broods  as  follows: 

Brood  XVI.— Tredecim— (1880,  1893). 

Alabama. — Lowndes  County. 

Georgia. — Cobb  and  Cherokee  counties. 

Tennessee. — Lincoln  County. 

North  Carolina. — Lincoln  and  Moore  counties. 

This  brood  is  but  little  known,  and  all  localities  require  further  confirmation  this 
year. 

Brood  XL— Septendecim— (1876,  1893;. 

North  Carolina. — From  Raleigh,  Wake  County,  to  the  northern  line  of  the  State; 

also  in  the  counties  of  Rowan,  Davie,  Cabarrus,  and  Iredell. 
Virginia. — From  Petersburg,  Dinwiddie  County,  to  the  iiorthem  line  of  the  State; 

Bedford  and  Rockbridge  counties;  Valley  of  Virginia,  from  the  Potomac 

River  to  the  Tennessee  and  North  Carolina  lines. 
District  of  Columbia. — Woods  north  of  Washington. 
Maryland. — Southern  half  of  St.  Mary's  County. 
Kentucky. — Trimble  County. 
Indiana. — Knox,  Sullivan,  and  Posey  counties, 
Illinois. — Madison  County. 
Kansas. — Dickinson  and  Leavenworth  counties. 
Colorado. — Cheyenne  Canyon. 

The  past  records,  however,  in  the  case  of  a  number  of  the  broods  of 
this  insect  have  not  been  as  full  and  accurate  as  could  be  desired,  and. 
moreover,  it  is  most  important  to  trace  the  exact  extent  of  each  brood 
as  it  makes  its  appearance,  in  order  to  notice  variations  induced  by  the 
advance  of  civilization.  A  circular,  giving  the  localities  in  which  these 
two  broods  had  been  previously  noticed  and  asking  for  notes,  was  there- 
fore prepared  and  mailed  early  in  June  to  correspondents  living  within 
the  regions  in  which  it  was  anticipated  that  the  insect  might  appear. 
Copies  of  this  circular  were  also  sent  to  prominent  newspapers  pub- 
lished in  these  regions,  with  requests  to  print  it  and  to  urge  their  readers 
to  correspond  with  the  division. 

Regarding  Brood  XYI,  concerning  which  there  was  little  previous 
information,  but  one  report  which  might  possibly  refer  to  this  brood 
has  been  received.  Mr.  Thomas  J.  Key,  of  Montgomery,  Ala.,  writes 
simply:  "The  cicada  is  in  Montgomery  County,  Ala.,  and  there  were  a 
few  here  in  1892.''  This  note  from  Mr.  Key,  however,  was  not  received 
until  September  9,  and  it  is  probable  that  he  refers  to  the  annual,  and 
not  to  the  periodical,  species,  so  that  practically  we  must  pass  over 
this  brood  as  unverified  this  year.  That  such  a  brood  did  exist,  how- 
ever, seems  likely  from  the  exact  testimony  of  Dr.  Gideon  Smith  of  its 
appearance  in  Cherokee  County,  Ga.,  in  1828,  1841,  1854,  and  from  Dr. 
John  G.  Morris's  statement  of  its  api)earance  in  the  same  locality  in 
18G7. 

The  replies  to  the  questions  concerning  Brood  XI  indicate  some  inter- 
esting facts.  The  doubtful  States  w^ere  Kansas  and  Colorado.  Con- 
cerning the  former,  reports  of  the  occurrence  of  the  insect  have  been 
received,  though  the  dates  given  justify  some  doubt  as  to  the  species 
referred  to.  Mr.  James  Dunlop,  of  Detroit,  Dickinson  County,  states 
that  they  made  their  appearance  in  the  beginning  of  July,  and  were 
distributed  over  the  whole  county.  The  Colorado  locality  remains 
unverified,  although  Mr,  John  Gardiner,  of  the  University  of  Colorado, 
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visited  both  the  north  and  the  south  Cheyenne  canyons  during  July 
and  made  a  special  search  for  the  insect,  but  found  no  trace  of  it. 

From  Illinois  no  verification  has  been  received  of  the  Madison  County 
appearance,  but  Mr.  J.  H.  Atkinson,  of  O'Fallon,  St.  Clair  County,  reports 
that  it  made  its  appearance  in  small  numbers  on  July  1,  doubtless 
referring  to  G.  canicularis.  The  insect  made  an  unexpected  appearance 
in  two  localities  in  Pennsylvania,  This  seems  to  be  a  northward  ex- 
tension of  tke  Virginia,  District  of  Columbia,  and  Maryland  district. 
Mr.  M.  W.  Strealy,  of  Chambersburg,  found  that  they  appeared  in 
marked  quantities  in  May  and  June  a  mile  east  of  the  Franklin- Adams 
line,  extending  north  and  south  from  Mont  Alto,  in  Franklin  County, 
to  Pine  Grove,  in  Cumberland  County.  These  were  not  necessarily  the 
limits  of  the  appearance,  but  were  simply  the  limits  of  Mr.  Strealey's 
journeys.  Prof.  W.  W.  Buckhout,  of  the  State  College,  Center  County, 
found  quite  abundantly,  two  or  three  miles  east  of  Phillipsburg,  dead 
branches  containing  eggs  the  second  week  in  August.  He  also  found 
pupa  shells.  In  Maryland  they  were  reported  in  the  lower  part  of 
Prince  George  County,  and  in  the  District  of  Columbia  they  were 
noticed  by  members  of  the  oflSce  force  in  the  woods  north  of  Washington 
early  in  June,  and  also  along  Rock  Creek.  In  Virginia  we  have  several 
new  localities,  which,  however,  simply  corroborate  the  general  distri- 
bution of  the  brood,  as  indicated  in  Insect  Life  (Vol.  v,  p.  229).  That 
the  brood  extends  across  the  i^orth  Carolina  border  line  is  indicated 
by  a  notice  in  the  Winston  Sentinel  of  July  12,  to  the  effect  that  the 
insect  made  its  appearance  at  Elkin,  in  Surry  County.  This  information 
was  kindly  transmitted  by  Mr.  William  Sharswood,  of  Boydeu,  Surry 
County. 

Next  year,  1894,  two  broods  will  make  their  appearance.  The  first, 
Brood  XJI,  a  seventeen-year  brood,  appearing  last  in  1877,  will  occur 
in  northeastern  New  York  and  down  the  Hudson  River  to  its  mouth; 
thence  eastward  to  New  Haven  and  westward  across  the  northern  part 
of  New  Jersey  into  Pennsylvania.  Isolated  patches  will  occur  in  Dear- 
bom  County,  Ind.,  Kalamazoo,  Mich.,  and  in  localities  in  North  Caro- 
lina, Virginia,  and  Maryland.  Brood  XVIII,  a  thirteen-year  brood,  is 
by  far  the  largest  of  the  thirteen-year  broods,  and  one  of  the  best 
known  of  all  those  recorded.  It  was  carefully  studied  in  1868,  and  its 
Missouri  and  Illinois  localities  are  particularly  well  established.  It 
will  appear  in  southern  Illinois,  throughout  Missouri  (except  in  the 
northwestern  comer),  in  Louisiana,  Arkansas,  Indian  Territory,  Ken- 
tucky, Tennessee,  Mississippi,  Alabama,  Georgia,  and  North  and  South 
Carolina.  The  occurrences  of  this  brood  have  been  traced  further  back 
thau  those  of  any  other  thirteen-year  brood,  and  its  South  Carolina 
appearances  are  known  for  1881,  1868,  1855,  1842,  1829,  and  1816. 

THE   HOP   PLANT-LOUSE   IN   THE  NORTHWEST. 

Up  to  the  year  1889  Phorodon  humuli  had  never  been  found  in  the 
extensive  hop  fields  of  Oregon  and  Washington.  Just  how  and  just 
when  the  species  was  first  introduced  it  is  difficult  to  state,  and  no 
investigations  in  this  direction  have  been  made.  Specimens  were  first 
sent  to  the  division  for  identification  in  1889,  but  it  is  probable  that 
the  species  was  introduced  at  least  a  year  previous  to  that  date.  The 
most  reasonable  supposition  with  regard  to  the  introduction  would  be 
that  the  winter  eggs  were  carried  to  the  coast  upon  plum  cuttings  or 
plum  stocks.  So  far  as  we  know,  the  winter  egg  occurs  upon  no  other 
plant,  and  it  is  difficult  to  imagine  any  other  method  of  transport.  In 
the  year  1890  the  insect  increased  with  marvelous  rapidity  and  caused 
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the  loss  of  abont  one-fifth  of  the  entire  hop  crop  of  Oregon  and  Wash- 
ington. This  means  a  money  loss  of  about  $870,000  to  those  two 
States.  Largely  on  account  of  this  1890  damage,  but  also  on  account 
of  the  appearance  of  the  lice  in  alarming  numbers  in  the  hop  fields  of 
Kew  York  in  the  first  part  of  June,  1891,  an  emergency  leaflet  was  pub- 
lished by  the  division  on  June  11, 1891,  and  circulated  throughout  the 
three  States  mentioned.  The  life  history  of  the  insect  was  briefly 
reviewed,  and  remedial  treatment  by  sprajdng  with  kerosene  emulsions 
and  fish-oil  soaps  was  recommended.  Formulje  for  the  best  two  mix- 
tures of  these  classes  were  given,  and  the  subject  of  spraying  appa- 
ratus was  considered  in  some  little  detail.  The  damage  done  by  the 
lice  in  1891,  however,  does  not  seem  to  have  been  as  great  as  in  the 
previous  year.  A  number  of  hop-growers  exi)erimented  with  the  reme- 
dies recommended  in  Circular  No.  2,  with  the  result  that  in  a  number 
of  instances,  through  improi)er  preparation  of  the  kerosene  emulsion 
in  particular,  some  damage  was  done  to  the  vines.  These  cases  were 
immediately  seized  upon  and  exaggerated  by  i)ersons  interested  in  the 
sale  of  quassia  chips.  Decoctions  of  quassia  chips  had  been  in  use  in 
England  against  the  hop  plant-louse  for  some  years.  They  were  care- 
ftilly  tested  in  the  field  experiments  of  the  division  in  New  York  in 
1887,  an<l  while  they  were  found  to  be  of  value,  they  were  found  inferior 
to  both  fish-oil  soaps  and  the  kerosene  emulsions,  while  their  cost  was 
greater  than  either  of  the  others.  They  are  to  be  recommended  only 
when  the  treatment  has  been  neglected  until  the  lice  are  swarming  in 
the  burrs. 

Certain  oflScers  of  the  State  board  of  horticulture  of  Washington 
were  impressed  by  the  fact  that  certain  wingless  plant-lice  were  found 
upon  old  roots  of  the  hop  vines  during  the  winter.  The  conclusion 
drawn  from  this  finding, was  to  the  effect  that  the  lice  occasionally  or 
habitually  hibernate  upon  the  roots  of  the  vines,  and  not,  as  stated  in 
our  writings,  in  the  egg  state  upon  plum  trees.  Some  corresjyondence 
ensued,  but  upon  the  receipt  of  specimens  we  were  enabled  to  set  the 
matter  at  rest,  since,  as  in  a  similar  case  in  i^ew  York  in  1886,  the  insect 
found  ui>on  the  root  of  the  vines  proved  to  have  no  connection  with  the 
hop  plant-louse,  but  to  be  a  species  of  the  wingless  genus  Tychea.  In  its 
discussions  with  the  hoi)-growers  of  these  two  States  the  division  re- 
ceived the  warm  supi)()rt  of  Prof.  F.  L.  Washburn,  entomologist  to  the 
agricultural  experiment  station  at  Corvallis,  Greg.,  who  published  sev- 
eral circulars  of  information  and  query,  based  upon  results  obtained  by 
investigations  of  the  division.  The  Entomologist  planned  a  trip  to  the 
Northwest  during  the  summer  of  1892,  in  order  to  settle  all  controverted 
points  and  place  the  hop  growers  of  these  two  States  in  a  i)osition  to 
successfully  and  intelligently  fight  this  destnictive  insect.  Other  mat- 
^"^s  ii  "^^^fered,  however,  and  the  work  had  to  be  postponed  until  the 

•  >ar  i»ne  Prof.  Washburn,  as  the  result  of  extended  corre- 

„/iiuui  ^'    '^-^-growers  in  his  own  State  and  in  Washington,  had 

^i-aduali.       •"  ^^'^  ^'^nclusion,  as  evidenced  in  one  of  his  rec*ently 

-  Mivi^o/      ..    ..     u„4     -niletlie  kerosene  emulsions  were  efficacious 

^y^.\..        .,    .-        .»A  diniculty  of  their  projHir  preparation  detracted 

i*'  .         .     ,       «      .111-y.     Improperly  prepared  and  by  ignorant  persons, 

—     ■     •      ^^^  ^iTitr  of  the  foliage.  It  was,  therefore,  still  more 

111-  •  •—     ■      ■•      ^"ids  should  be  visited  the  present  season  and 

*^        ,v>iiL       -  ■••^  -         •     ^'^'iimple  methods  of  preparing  these  imjwr- 

n«o/.i^^4C_  -     ••       -    .     -iTilt,  Mr.  Koebele  was  commissioned  to 

.HT,   .r>'   ^pIHp  ..     ,...-      -^       I'ho  ^Ao^'^Ti  T1T1  fortunately,  was  at  least 
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two  weeks  later  than  nsnal,  and  Mr.  Koebele  was  unable  to  condact 
spraying  oi)erations  upon  any  extended  scale  in  the  hop  fields.  How- 
ever, be  made  a  namber  of  interesting  observations  and  conducted 
experiments  upon  a  small  scale,  both  upon  plum  and  apon  the  first 

feneration  of  the  Uee  which  appeared  on  the  hop.  The  results  con- 
rmed  in  large  degree  our  eastern  exi)erience.  The  entomologii'aJ 
points  of  importance  brought  out  by  the  investigation  are  the  finding 
of  a  new  species  of  Phorodon  ui)on  mint,  which  was  confounded  by  cer- 
tain Western  observers  with  the  true  P.  humuli.  The  latter  was  found 
to  feed,  as  in  the  East,  only  upon  plum  and  bop.  A  numlx  c  of  lady- 
birds were  observed  feeding  npon  the  hop  plant-louse,  and  were  accu- 
rately determined.  The  insecticide  work  showed  plainly  the  suiKiri- 
ority  of  both  the  fish^il  soaps  and  the  kerosene  emulsions  over  the 
quassia  mixtures.  Preference  was  given  to  the  fish-oil  soaps,  and  tliat 
mentioned  in  our  emergency  Circular  No.  2  was  found  perfectly  satis- 
factory. Too  much  emphasis  can  not  be  laid  upon  the  importance  of 
using  the  best  quality  of  potash  lye.  The  formula,  in  brief,  is:  Potash 
lye,  1  pound f  fish  oil,  3  pints;  soft  water,  2  gallons.  The  lye  is  dis- 
solved in  the  water,  and  when  brought  to  the  boiling  x)oint  the  oil  is 
added,  and  the  batch  is  boiled  about  two  hours.  Enough  water  is 
filled  in  to  make  up  the  evaporation  by  boiling,  and  the  result  will  be 
about  25  pounds  of  soap,  which  when  cold  may  be  cut  and  handled  in 
cakes.  This  is  enough  for  150  gallons  of  efi'ective  wash,  and  will  cost 
about  23  cents  in  Oregon. 

Recalling  his  experience  with  the  very  effective  resin  compounds, 
which  he  first  used  against  the  fiuted  scale  in  his  experiments  as  an 
agent  of  the  division  at  Los  Angeles,  Cal.,  in  the  summer  of  1880,  Mr. 
Koebele  undertook  a  series  of  experiments  with  this  substance  and 
found  it  very  effective.  As  the  result  of  his  experience,  he  recommends 
1  pound  of  caustic  soda  dissolved  in  2  gallonsbof  water,  and  6  pounds 
of  broken  resin  to  be  boiled  with  about  3  quarts  of  the  resultant  lye. 
After  the  resin  is  dissolveil,  the  rest  of  the  lye  is  to  be  adde<l  slowly, 
with  water  to  make  about  8  gallons  of  the  compound,  which  should  be 
still  further  diluted  with  water  before  cooling.  The  resulting  mixture 
shoald  be  clear  and  brown  In  (!olor,  and  at  this  stage  it  is  readily 
diluted  with  water.  A  milky  appearance  indicates  imperfectly  saponi- 
fied resin.  Resin  is  sold  at  Portland,  Greg.,  at  about  $4  i)er  barrel  of 
280  pounds,  and  this  compound  of  saponified  resin,  made  according  to 
the  above  formula,  will  cost  about  17  cents,  and  will  dilute  into  about 
75  gallons  of  strong  wash.  If  diluted  to  100  gallons  of  wash,  it  will 
still  be  effective  upon  plant  lice,  while  the  preclaceous  ladybirds  will 
not  be  killed  by  it.  The  action  of  the  resin  upon  the  plant-lice  is  said 
to  be  immediate.  It  spreads  readily  and  adheres  to  the  surface  of  the 
leaf. 

In  conclusion,  the  importance  of  work  in  the  early  part  of  the  season 
upcm  plum  trees  can  not  be  too  strongly  reiterated.  It  will  be  an  easy 
matter  to  limit  the  number  and  size  of  the  plum  trees  in  the  vicinity  of 
the  hop  fields  to  such  a  degree  that  they  may  be  treated  with  the 
utmost  ease.  With  care  this  treatment  may  be  made  to  forestall  any 
necessity  for  actual  spraying  of  the  hops. 

DAMAGE   TO  PBTHT   TREES  BY    THE   BED-LEGGED  FLEA-BEETLE. 

Early  in  Apiil  word  was  received  from  Mr.  George  E.  Murrell,  Cole- 
mans  Falls,  Va.,  to  the  effect  that  1,0(K)  peach,  pear,  and  plum  trees  had 
been  entirely  denuded  of  blossoms  and  buds  within  forty-eight  hours 
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by  a  flea-beetle,  whose  attack  he  had  not  been  able  to  arrest  up  to  the 
time  of  writing.  An  assistant  (Mr.  B.  A.  Schwarz)  wa«,  therefore,  sent 
to  the  spot  to  investigate.  He  found  that  the  insect  doing  the  damage 
was  the  red-legged  flea-beetle  ( Crepidodera  rnfipes  Li  nn ) .  ( Plate  rv,  Pig. 
2).  He  found  the  farm  situated  at  the  base  of  a  high  spur  of  the  Blue 
Eidge  Mountains.  Upon  a  flat-topped  ridge,  originally  covered  by  a 
dense  growth  of  shrubbery,  composed  mainly  of  black  locust,  but 
which  had  been  cleared  and  plowed  in  March,  the  young  orchard  of 
1,0#0  trees  was  set  out  towards  the  end  of  March  or  the  first  week  in 
April.  During  the  first  warm  days  of  the  year  immense  numbers  of 
the  flea-beetles  appeared  and  destroyed  the  blossoms  and  leaf  buds. 
On  April  14  not  a  single  gi*een  leaf  or  living  bud  was  to  be  seen.  The 
beetles,  however,  were  still  numerous  upon  the  trees  in  spite  of  sev- 
eral applications  of  insecticides  which  had  been  made  by  Mr.  Murrell 
between  April  8  and  14.  The  breeding  habits  of  this  beetle  do  not 
appear  to  be  known,  although  it  is  surmised  that  they  live  in  the  larva 
condition  in  the  roots  of  black  locust  {Rohinia  pseudacada,)^  since  this 
is  the  favorite  food  plant  of  the  adult.  The  insect  unquestionably 
hibernates  in  the  i)erfect  condition.  Mr.  Murrell  unconsciously  did  the 
worst  thing  he  could  possibly  have  done  in  clearing  off  the  scrub  in 
March  and  immediately  plowing  and  setting  out  his  orchard,  as  the 
beetles  were  thereby  disturbed  in  their  hibernating  quarters  and  given 
an  early  start  with  a  good  supply  of  food  in  the  shape  of  the  young 
fruit  blossoms.  It  is  hardly  supposable  that  such  great  damage  as  this 
to  fruit  trees,  young  or  old,  from  this  beetle  will  recur  except  under 
just  these  conditions.  Wliere  land  covered  with  locust  scrub  is  to  be 
put  into  orchard,  it  is  plain  that  the  scrub  should  be  rooted  up  in  the 
early  summer,  the  land  then  plowed  and  left  in  fallow  until  the  fol- 
lowing spring. 

The  insecticides  whicli  Mr.  Murrell  api)lied  proved  to  be  of  little 
use.  The  insects  came  in  increasing  numbers,  resembling  an  invasion 
of  rose  chafers,  and  the  bare  smooth  bark  of  the  little  saplings  offered 
little  hold  for  the  arsenical  poisons.  The  kerosene  emulsion  killed 
those  which  it  touched,  but  others  followed  immediately  afterwards. 
It  was  found  that  jarring  the  young  trees  was  entirely  practicable, 
and  that  with  the  aid  of  an  umbrella  a  person  could  capture  nearly 
all  the  beetles  upon  a  tree  at  any  one  time,  walking  hastily  through 
the  orchard  and  jarring  at  the  rate  of  200  trees  an  hour. 

FURTHER   BOLLWORM   INVESTIGATION. 

As  has  appeared  from  previous  reports,  considerable  attention  has 

been  paid  to  the  bollworm  during  the  past  three  years  on  account  of 

^^on^rrpa^ional  approp    ^tions  specifically  designated  for  this  purpose. 

n  if         'uro*^.  of  th»        ''*«fif;'ofion  of  the  cotton-worm  in  the  years 

878.       -^^     b'     ^^"   ..     .  .     '^'>n tally  studied  with  great  care, 

-'"'^  '^  ••        :-^    ...  5,  Entomological  Commission  a 

-    <**•  ^      .     ,-  ^I'fp    ii^e-histoT'v    and  the  reme- 

.;i-      •         jiirina  ..     ^^^  Southwcstem 
"^iciiv.     »•  •■  .o/»o*....     .      tix.        ,,^    jxcited  a  great 

•eal  o     •        -        •  ^i^tteic     ..IV  .tipi)lementary  inves- 

u  ^^'^^  •  n.    "    ■'^'^   >>-    Durp^asc  A  testing  the  former 

,..     i         ,  A   and  to  make  the  general 

•     ■  J'     •  widespread.      Incidentally 

.  ^'    •    •  -.aeitc.'   •       ■*■»     oxi,»i'     )ollworm  diseases,  since 

"    •  .  ..    .     ■      V  It.  ..  ^'1  t-ht^-.  hv  their  means  the  rav- 
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ages  of  the  insect  could  be  checked.  As  anticipated,  the  results  of 
the  experimeuts  in  this  direction  were  negative,  and  Bulletins  24  and 
28  of  the  division  summed  up  the  supplementary  investigation. 

The  original  cause  of  the  special  appropriation  for  the  continued 
investigation  of  this  subject  was  certain  theories  very  strenuously 
urged  by  Mr.  J.  B.  Brown,  of  Utica,  Miss.,  which  were  not  in  accord- 
ance with  the  views  of  competent  naturalists.  One  of  these  theories, 
more  particularly,  was  a  denial  of  the  specific  identity  of  the  boll- 
worm  with  the  corn  ear  worm.  A  great  deal  of  correspondence  has 
been  had  with  Mr.  Brown  during  the  past  three  years,  and  during  the 
last  year  the  Senators  from  Mississippi  were  again  appealed  to  and  the 
Dei)artment  urged  to  investigate  the  matter  once  more.  Mr.  William 
H.  Ashmead  was,  therefore,  sent  to  the  State,  and  spent  a  portion  of  the 
summer  in  carrying  on  field  experiments  under  Mr.  Brown's  eyes,  with 
the  result  that  the  i)revious  conclusions  published  by  the  Entomologist^ 
as  well  as  by  other  authorities  who  have  written  on  tlic  subject,  were 
entirely  borne  out  and  Mr.  Brown  himself  satistiedof  their  truth.  In 
short,  the  life-history  of  the  insect,  as  given  in  the  Fourth  Report  of  the 
XJ.  S.  Entomological  Commission  and  in  Bulletins  24:  and  28  of  this 
division,  is  shown  to  be  strictly  accurate  and  all  opposing  theories 
groundless. 

JAPANESE   INSECTS. 

As  the  commercial  relations  between  this  country  and  Japan  are 
constantly  increasing,  the  danger  of  importing  injurious  insects  is  also 
on  the  increase.  The  extent  to  which  Japanese  plants  are  being 
brought  to  this  country,  largely  by  florists  and  for  ornamental  purx)oses, 
is  hardly  realized  by  persons  not  engaged  in  the  business.  We  have 
seen  the  sales  catalogue  of  a  San  Francisco  firm  which  lists  several 
hundred  varieties  of  flowering  and  foliage  plants,  all  of  which  have 
been  imported  from  Japan  within  the  last  few  years.  While  the  Cali- 
fornia inspection  and  quarantine  laws  have  undoubtedly  been  of  great 
benefit,  yet  even  Mr.  Alexander  Craw,  one  of  the  most  intelligent  and 
efficient  of  the  quarantine  officers,  admits  that  the  inspection  has  little  of 
practical  value,  and  we  are,  therefore,  constantly  subject  to  an  unknown 
danger.  The  insects  of  Japan  are  not  well  known  to  entomologist^ 
while  their  species  of  economic  importance  have,  with  almost  no  excep- 
tions, remained  unstudied  up  to  the  present  time.  Aside  from  the  cod- 
ling moth  of  the  peach,  the  life  history  of  which  has  been  carefully 
worked  out  by  Prof.  C.  Sasaki,  we  do  not  recall  a  single  pest  of  the  first 
importance  peculiar  to  Japan,  the  habits  or  even  the  existence  of  which  is 
known  to  economic  entomologists.  We  are  far  better  informed  regarding 
the  insects  which  are  liable  to  be  brought  to  us  from  every  other 
direction. 

During  the  winter  of  1892-'93  an  opportunity  was  olfered,  through 
the  return  to  Japan  of  Mr.  OtojiTakahashi,  ayoung  Japanese,  who  had 
made  a  special  study  of  entomology  at  Cornell  University,  to  make  a 
preliminary  effort  to  gain  some  knowledge  of  the  insects  of  that  coun- 
try injurious  to  fruit  trees.  He  was,  therefore,  commissioned  as  a  tem- 
porary agent  of  the  division,  and  has  since  collected  somewhat  assidu- 
ously and  has  corresponded  extensively  with  this  office.  The  material 
which  he  has  sent  is  all  of  great  interest  and  is  nearly  all  new.  He 
has  devoted  his  attention  principally  to  scale-insects,  and  has  made  an 
especial  effort  to  collect  those  occurring  upon  citrus  trees  and  upon  the 
plants  which  are  being  imported  into  this  country.    It  is  gratitying  to 
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find  that,  upon  the  wliole,  insects  are  not  so  injurious  to  crops  in  Japan 
as  in  this  country.  Whether  this  is  due  to  climatic  and  soil  conditions 
or  to  methods  of  cultivation  it  is  as  yet  impossible  to  decide.  The 
probabilities  arc,  however,  that  diversified  cropping  and  small  farming 
have  much  to  do  with  this  exemi3tion  from  insect  injury.  The  insects 
received  and  studied  will  be  described  elsewhere,  and  only  the  most 
important  among  them  need  be  mentioned  here.  Tlioy  are  as  follows: 
The  interesting  Cerambycid  borers  in  the  trunk  of  orange,  viz,  Apri- 
ona  rurjicoUis  and  Mvlanaustcr  chhicnsi^;  a  rr.ot  lou^^e,  probably  of  tho 
genus  Schi/oneura,  on  the  roots  of  orange  and  ])<)m(»granatej  two  Lepi- 
dopterous  larva*,  feeding  rii)on  the  loaVos  of  citrus  trees,  viz,  Papilio 
dcifU'triKS  and  P.  xuthuH;  a  leaf-minor  on  orange,  beh)nging  to  the  genus 
Litlioeolletis  and  resembling  in  markings  L.  crdfcvgclla  of  this  country. 
Among  the  scale  insects  on  orange  tlic  most  inteiesting  are  a  new 
species  of  Icerya.  of  which  but  one  mature  specinen  was  received, 
together  with  a  number  of  immaturo  individuals;  a  new  species  of  Cero- 
plastes  and  a  new  species  of  the  true  geiius  Aonidia;  a  new  8pecies  of 
Mytilaspis,  seemingly  intermediate  between  ^f,  (jlovcrii  iind  M.  vUruoUij 
and  a  species  of  Diaspis  ch>t'ely  reseniMing  D,  colrci  Targ.  There  was 
also  f«  Pulvinaria-like  form  whiL-h  may  prove,  upon  receipt  of  more 
characteristic  material,  to  be  a  Livhtensiaj  this  speeies  occurs  upon 
the  leaves  of  orange. 

ANOTHER   SCALE-INSECT   NEWLY   i:.irOUTED   INTO   CALIFORNIA. 

In  the  last  annual  report  attention  was  called  (p.  l..")?)  to  the  fact 
that  the  well-known  European  olive  scale  (PolUnia  costoc)  had  made 
its  appearance  in  Los  Angeles  County,  C:jI.  We  have  r.ow  to  record 
the  occurrence  of  anotlMM'  importation,  whieh  may  prove  to  bo  a  very 
dangor/.us  one.  In  18S0  Mr.  i  !enry  Tiyon,  of  the  ^'^Jueensland  Museum, 
in  his  JtCpovton  Insects  and  Fni^go'is  Disc  ises,  Xo.  1,  described  a  new 
])ia-pis  under  the  name  <;f  //.  a/inhjdal!,  calliii;^-  it  the  white  i)eaeh  scale. 
Thi-^  insect  oceurs  at  Kiisbanc,  (Jue'jn;>hri:d,  and  Sydney,  Xew  South 
Wales.     Concerning  its  appearance  he  says: 

At  lir>t  its  ]irc3oiic<'  is  Lotr:iyeil  l>y3:n;!ll  whit.;  t-pntsor  p:it(^]ies  on  tho  hark  of  th© 
Binnllrr  hiaTi.l.t-s;  !i!;t  as  Uu;  i'.iscct.  iij(  R.;is»s  tlit-st  socii  hi  ;  oiiio  in  ni::n.v  phices  coii- 
flucnl  and  tho  iMtlividual  scalvs  ov<-.ih;p  (>\u\  :u:r,t]i>  v  :\]\i\  me  coiitorfetl  hy  hninj^ 
squctzod  clo'W'ly  1()«^''thpr,  or  oven  n]»])oar  to  lit;  on'*  ovt-r  tlio  oilier.  As  it  win  occnr 
qnito  np  to  tlic  lips  oi'  tho  hr.inclies,  th(j  conijdote  doi-trijction  of  any  tree  suhjoct  to 
the  attack  of  iho  pea- h  scah',  uv.d  v.win^  to  il,  is  only  a  matter  of  time.  Wlii'n 
already  in  i)atr]irs  on  tho  1  vancMcIs  r.n.l  •  ricr  to  tin*,  loiniation  of  tho  leuvea,  and 
pnrtifMilarly  in  '.r-irly  sj.rincj,  it  ilaon  not  ui:;!*  r  rhrir  formation:  tho  h'avos  arc  tiiccn 
as  nt.nal,  tho  iniit  sot**,  bnt  's  s«.>f>n  ietar<'.CMl  In  lis  ^rowlli  and  shrivels  np. 

Full  fleycrii)tio':s  of  tlie  dii-'erent  sia;i.'es,  with  tlie  exception  of  tlio 
male  adnlt,  are  Jiiven.  and  the  'act  is  recorded  that  a  JTynicnopterous 
)arasite  pier<  es  80  per  eont  of  the.  scales.     The  parasite,  iiowew  r,  \Vtt8 
'^^^  found,  and  its  ]>:e>ei:ee  was  indi-zated  only  by  its  exit  holes. 

n  Fv-binary,  l•'^!^*^  tlicre  were  received  from  Mr.  C(»!jriil!i tt  at  Los 

n^eles  speeiii'.ens  of  whpt  is  niidonbteiUy  thissi)e('jes,  wl.>ieh  ho  found 
•oon  a  dwaif  ilowerin-u*  aliaond  recently  inii)oited  fn.m  Japan.  The 
.(.piiirenee  rA'  this  iuseet  upon  a  Japanese  plant  is  interest  in  «^,  and  sng- 
^vots  that  Ja|:an  is  proba]>ly  the  ori.'^iiial  hoTne  of  ihe  speeies,  and  that 
^  V  »-*  ini ported  from  that  country  into  AnstraJia.     Jt  is  quite  likely 

la  '^'less  ste])s  be  taken  to  destroy  it,  this  scale  will  obtain  a  f  ot- 
./>v  \rx  poach  orchards  of  California,  in  which  case  it  may  x)rove  a 
N^*.  Mi^  ....iter.  This  is  another  case  whieh  goes  to  prove  tlie  necessity 
fOT       '-^.     r-ij.i'onfiiu    nav'w.+-v,,      It;  is  encoura^jing  to  note,  however, 
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tliat  a  parasite  was  possibly  inqwrted  witli  the  scale,  as  iome  of  tliose 
received  from  Los  ^Vngelos  shov/ed  exit  holes. 

ANOTlIJiU  ENEMY   OF   TUE   BLACK   SCALE. 

Considerable  popular  attention  has  been  attracted  to  a  recent  (lis- 
covery  by  Prof.  H.  Rouzaud,  of  Montpellier,  largely  through  the  an- 
nouncement made  by  M.  Perrier,  of  the  Paris  Museum,  to  the  Academy 
of  Sciences,  which  has  been  copied  into  many  newspa])ers.  The  dis- 
covery is  to  the  effect  that  a  small  Noctuid  moth  {ErasiriaHcxMa  Kam- 
bnr)  feeds  in  the  larval  state  upon  the  black  scale  {LecanUim  olecf^)  and 
other  large  Lecaniines.  The  species  was  carefully  studied  by  Prof, 
llouzaud  during  the  season  of  1891-'92,  and  he  has  pnbHshed  a  very 
careful  and  complete  resume  of  its  life-history  and  habits.  It  seorns 
that  the  insect  has  from  five  to  six  generations  through  the  summer, 
and  that  its  larvae  are  very  rapacious,  each  one  destroying  a  large  nu?n- 
ber  of  the  black  scale  during  its  growth.  The  number  of  individuals 
of  the  predatory  species  decreases  toward  the  close  of  the  season  for 
hick  of  food,  but  on  account  of  the  number  of  generations  increases 
rapidly  again  for  three  or  four  generations  the  following  summer.  It 
is  an  easy  species  to  handle,  and  Mc  Rouzaud,  in  correspondence  with 
the  division,  offers  to  send  living  individuals  for  practical  use  in  this 
country. 

It  may  be,  as  stated  in  another  paragraph  of  this  report,  that  the  Aus 
tralian  Ithizobiu8  ventralis  will  prove  i>erfectly  effective  as  a  remedy  for 
the  black  scale  in  California,  but,  in  the  event  of  its  failure,  the  Erastria 
will  be  a  most  desirable  addition  to  our  insect  fauna-  Looking  at  the 
<|nestion  from  an  abstract  standpoint,  it  will  be  more  likely  to  succeed 
in  exterminating  the  black  scale  than  will  Rhizobius,  since  the  Erastria 
and  the  Lecaninm  are  both  indigenous  to  the  same  regions,  and  since 
the  black  scale  is  not  the  pest  in  south  Europe  that  it  is  in  California 
and  Australia.  In  California  the  important  Hymenopterous  parasite 
IHlophogaster  californica  (probably  originally  a  Hawaiian  insect)  has 
not  succeeded  in  destroying  more  than  a  surplus  of  the  black  scale, 
nor  has  the  Rhizobius  done  more  than  this  in  Australia.  We  have 
notified  M.  Rouzaud  that  we  should  like  to  attempt  the  introduction  of 
the  Erastria,  and  the  coming  season  will  probably  see  it  established  in 
this  country.  It  is  shown  in  larval,  pupal,  and  adult  states  at  Fig.  1, 
Plate  rv. 

INTRODUCTION  OP   HESSIAN-FLY  PARASITES. 

Further  facts  in  regard  to  the  interesting  introduction  of  Semiotellus 
nigripes  (=:  Untedon  epigonus)^  a  circumstantial  account  of  which  was 
given  on  pp.  235-237  of  the  Report  for  1S91,  have  not  been  obtained. 
As  in  1892,  our  correspondent,  Mr.  Fred.  Enock,  of  London,  who  sent 
us  the  original  lot,  has  been  again  unable  to  collect  aflected  Hessian- 
liy  puparia  in  numbers,  and  no  living  specimens  from  his  first  importa- 
tion have  been  observed  the  present  season.  This,  as  stated  upon  page 
158  of  the  last  report,  does  not  neces^sariiy  mean  that  the  experiment 
has  proved  a  failure,  since,  as  there  sta.ted,  the  parasite  may  exist  in 
the  field  without  being  discovered,  as  it  is  very  minute  and  the  num- 
bers liberated  were  very  smaU  in  comparison  witli  the  numbers  of  the 
Uessian  fiy  in  a  fitbvorable  year.  Moreover,  Prof.  Forbes  and  his  assist- 
ants have  been  busily  occupied  during  the  entire  scikjon  in  connection 
with  the  Chicago  Exposition,  and  no  adequate  search  has  been  made 
for  the  species  in  the  localities  where  the  experiment  bade  fair  to  be  a 
success. 
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WORK   OF   FIELD   AGENTS. 

The  following  brief  summary  of  the  work  under  this  head  will  prove 
useful  in  this  report: 

CaUfornla. — The  agent  at  Alameda,  Mr.  A.  Koebele,  resigned  his  posi- 
tion under  the  Department  October  1,  but  has  sent  in  a  brief  report  ou 
tlie  first  part  of  his  season's  work.  His  main  labors  w^ere  devoted  to 
the  investigation  of  the  hop  plant-louse  {Fliorodon  humuli)  in  Oregou 
and  Washington,  the  results  of  which  have  been  indicated  elsewhere  in 
this  report,  and  a*  full  a<5Count  of  which  w411  be  found  in  Insect  Life 
(Vol.  vr,  pp.  12-17).  He  has  further  reported  upon  a  trip  to  investi- 
gate the  present  condition  of  the  beneficial  insects  w^hi(!h  ho  sent  and 
brought  over  from  Australia,  and  this  report  will  also  bo  found  in  Insect 
Life  (Vol.  vr,  pp.  26-29).  In  his  short  report  covering  the  result  of  his 
nine  months'  work  in  1893  he  reviews  once  more  his  work  ui)on  the  hop 
plant-louse,  giving  additional  information  concerning  the  ladybirds 
which  prey  upon  Fhorodon  humuli  in  Washington  and  Oregon,  and 
refers  to  the  damage  done  to  fruit  buds  in  Oregon  by  Syneta  albida^  an 
insect  which  has  been  already  noted  in  Insect  Life  (Vol.  iv,  p.  390). 
lie  also  speaks  of  an  undetermined  Tortricid  larva,  which  feeds  upon 
the  fruit  of  the  currant  in  Oregon,  and  states  that  the  codling  moth  is 
particularly  numerous  and  destructive  in  that  State.  Hereports  farther 
observations  upon  Rhizohlus  ventralisj  the  imported  Australian  enemy 
of  the  black  scale,  and  states  that  six  annual  generations  of  this  beetle 
may  be  expected  in  southern  California. 

The  agent  at  Los  Angeles,  Mr.  D.  W.  Coquillett,  has  somewhat 
exhaustively  studied  several  species  of  economic  importance  in  his 
vicinity,  and  reports  upon  these  as  well  as  upon  the  use  of  arseniuretted 
and  sulphuretted  hydrogen  as  insecticides.  In  addition  to  his  usual 
laboratory  and  field  work  he  has  cared  for  the  colonies  of  imported 
Australian  insects  sent  and  brought  over  by  Mr.  Koebele  last  year,  and 
has  made  a  tour  of  inspection  of  the  other  colonies  placed  by  the  State 
board  of  agriculture  and  by  himself.  His  report;  in  regard  to  this 
matter  is  published  in  Insect  Life  (Vol.  vi,  pp.  24-26).  The  insects 
studied  are  two  species  of  span-worms  found  upon  English  walnut, 
one  of  which — Boannia  plumogeraria  Hulst — was  mentioned  in  Bulletin 
No.  30  of  this  division.  The  other  species  is  Proc/toerodes  nubilator 
Pack.  The  latter  species,  while  j)referring  English  walnut,  is  also 
found  u])on  aj)ple  and  willow  trees.  The  life-histories  of  both  8i>ecies 
are  exhibited  in  considerable  detail  in  the  report.  The  ordinary 
canker-worm  remedies  are  recommended  for  the  first  and  Paris-green 
spray  for  the  second.  The  orange  leaf-roller  {Tortrix  citrana  Feruald) 
has  also  been  studied  in  full.  It  occurs  upon  willow,  oak,  wild  walnut, 
and  goldenrod  in  addition  to  citrus  trees.  It  is  considered  not  to  be 
an  indigenous  species,  but  was  probably  imported  from  some  of  the 
Pacific  islands.  Incidental  to  his  account  of  this  species,  Mr.  Coquil- 
lett records  the  fact  that  the  larva  of  Heliothis  armiger  was  found  bor- 
ing into  a  green  orange  at  Anaheim  by  Mr.  F.  G.  Ryan.  The  brassy 
cutworm  (Tccniocampa  rufula  Grote)  is  mentioned  as  having  done  con- 
siderable damage  to  apples,  i)ears,  and  i)eaches,  burrowing  into  the 
fruit,  and  it  is  further  stated  that  the  larva  of  Heliothis  armiger 
also  occasionally  damages  peaches  in  California.  A  somewhat  extended 
roi>ort  is  made  upon  the  tent  caterpillars  of  California,  including  some 
consideration  of  Clisiocampa  thoracica  Stretch,  C.  ealifornica  Pack.,  and 
C.  consiricta  Stretch,  Mr.  CoquiH^tt's  experiments  with  the  arseni- 
uretted and  sulphuretted  hydrogaB  gases  as  insecticides  were  under- 
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taken  oil  account  of  the  fact  that  he  was  somewhat  dissatisfied  with 
his  former  experiments  with  these  gases.  The  most  careful  tests,  how- 
ever, only  confirmed  him  in  his  former  opinion  that,  in  regard  to  expense 
and  effectiveness,  hydrocyanic  gas  is  preferable  to  either  of  these.  His 
methods  and  results  are  given  in  full  in  his  report. 

loica. — The  Iowa  agent,  Prof.  H.  Osborn,  reports  the  season  to  have 
been  somewhat  exceptional  in  that  a  number  of  usually  inconspicuous 
species  have  become  seiiously  abundant  in  that  State.  This  has  been 
especially  true  of  the  clover-hay  worm  (Asopia  costalis),  the  wheat-head 
army  worm  {Leucania  albUinea),  the  clover-seed  caterpillar  (GraphoUtha 
intcrstinctana),  and  the  horn-fly  {Hcematobia  serrata).  From  the  condi- 
tions present  during  the  past  season  Prof.  Osborn  is  of  the  opinion  that 
destructive  locusts  will  be  particularly  abundant  in  Iowa  next  summer, 
unless  their  natural  enemies  succeed  in  killing  them  ofi:*  more  exten- 
sively than  at  present  seems  probable.  An  interesting  series  of  exact 
observations  on  the  hatching  of  the  eggs  of  the  horse  bot-fly  has  been 
made.  The  details  are  reported  in  full  and  the  summarized  results  are 
as  follows : 

(1)  The  eggs  of  tlio  horse  hot  do  not  hatch  except  by  the  assistance  of  the  horse's 
tongue. 

(2)  liatchiog  does  not  ordinarily  occur  within  ten  or  twelve  days  and  possibly 
longer,  or  if  during  this  period,  only  on  very  continuous  and  active  licking  of  the 
horses. 

(3)  Hatching  takes  place  most  readily  during  the  third  to  fifth  week  after  ovipo- 
sit ion. 

(4")  The  majority  of  the  larvte  lose  their  vitality  after  thirty-five  to  forty  days. 

(5)  LarviD  may  retain  their  vitality  and  show  great  activity  upon  hatching  as  late 
as  thirty-nine  days  after  oviposition. 

(6)  It  is  possible,  though  not  normal,  for  eggs  to  hatch  without  moisture  or  friction. 

(7)  The  scraping  ofl'  of  the  eggs  or  their  removal  or  destruction  by  means  of  washes 
will  bo  very  effective,  oven  if  not  used  oftener  than  once  in  two  weeks  during  the 
])criod  of  oviposition,  and  probably  a  single  thorough  removal  of  the  eggs  after  the 
period  of  oviposition  has  passed  will  prevent  the  greater  majority  of  bots  from  access 
to  the  stomach. 

The  wheat-head  army  worm  seems  to  have  been  destructive  to  timothy 
seed  heads  and  not  to  wheat,  and  the  recommendation  to  cut  the  crop 
for  hay  immediately  upon  the  presence  of  worms  in  numbers  being 
noticed  has  been  followed  with  considerable  saving  from  otherwise  cer- 
tain loss.  Other  insects  briefly  reported  upon  are  the  sod  web- worm 
( Crambus  exsiccatus)^  the  little  apple- leaf  folder  {Teras  minuta),  the  apple- 
leaf  skeletonizer  (Pempelia  havimondi)^  and  a  new  grass  and  clover 
I)yrali(l  {N'omophila  noctuida).  The  clover  seed  midge  {Cecidomyia  legu- 
minicola)  is  said  to  be  causing  considerable  damage  in  Iowa,  although 
its  injury  is  subordinate  to  that  of  the  clover-seed  caterpillar.  The  old 
l)lan,  originally  suggested  by  Comstock  and  later  by  Weed  (C.  M.)  and 
Fletcher,  of  cutting  early  for  the  hay  crop  does  not  seem  to  meet  with 
favor  among  the  Iowa  farmers,  and  many  of  them  prefer  to  pasture  the 
clover  fields  during  the  spring  months,  so  as  to  prevent  the  development 
of  the  spring  brood  of  midges.  Prof.  Osborn  points  out  the  very 
obvious  fact  that  the  clover  ^ould  be  allowed  to  head  before  the  stock 
is  turned  in  to  pasture. 

Nebraska. — IVIr.  Lawrence  Bruner,  the  Nebraska  agent,  reports  that 
the  chinch  bug  and  numerous  injurious  locusts  have  been  very  abun- 
dant during  the  present  season,  the  latter  insects  consuming  nearly 
one- third  of  the  grass  growth  of  the  entire  State.  A  new  enemy  to  the 
sugar  beet  in  the  shape  of  a  snout  beetle  ( Tanymecus  confertus)  destroyed 
12  acres  of  young  beets  during  the  season.  The  sugar-beet  web-worm 
{Loxostege  sticticalis)  was  less  numerous  than  last  year.    The  army 
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worm  [Levcania  nnipuncfa)  was  inimcroiLS  and  dostructivo  in  the  north- 
ern and  western  i^arts  of  the  State,  and  also  in  some  jiarts  of  western 
Kansas.  It  was  greatly  infested  by  parasites,  an<i  was  sought  after  by 
flocks  of  Bartram's  sandpiper  and  the  x>rairie  chicken  and  sharp-tailed 
grouse.  The  cucumbor  plant  louse  (Siplionoplwra  ciiruUi)  appeared  in 
tJic  vicinity  of  Omaha,  but  was  cliecked  by  timely  application  of  kero- 
sene emulsion  and  whale-oil  soap.  A  large  series  of  experiments  with 
the  chinch-bug  disease,  studied  by  l.*rof.  F.  H.  Snow,  was  carried  out. 
Tlse  results  of  the  (-xi^eriineuts  were  more  favorable  than  anticipated. 
Laboratory  experiments  were  perfectly  successful,  but  in  the  immediate 
vicinity  no  field  tests  could  be  made.  Two  hundred  lots  of  diseased 
bugs  were  sent  out  from  the  station,  each  accomx^anied  by  a  letter  of 
instructions.  About  one-half  of  those  farmers  who  reported  stated 
that  the  infection  was  a  success.  Some  had  no  occasion  to  try  it,  others 
failed  to  follow  instructions  closely  and  failed,  and  some  comxilete 
failures  were  also  repotted  where  the  instructions  were  very  clo&ely 
foUowed.  The  details  of  the  reports  of  those  persons  who  found  the 
tieatment  successful  are  lo(»ked  forwaid  to  with  interest,  but  from  oui* 
present  inforumtion  we  are  unable  to  state  vv^hether  the  disease  did  not 
appear  with  apparent  spontaneity  in  adjoining  and  imtreated  sections 
ot*  the  country, 

Maine  and  Ehod^  Island. — Dr.  A.  S.  Packard,  who  was  temporarily 
employed  during  the  summer  to  malce  further  observations  on  the 
subject  of  forest  insects,  roiiorts  that  theiewas  a  remarkable  dearth 
of  insect  life,  especially  of  caterpillars  and  other  larvai  which  feed 
exposed  on  the  foliage  of  trees.  This  condition  prevailed  to  a  greater 
or  less  degree  thioughout  New  England.  The  region  on  the  shores 
of  the  Casco  Bay,  which  in  1878-*87  was  ravaged  by  the  spruce  worm 
( TortrLv  fuynifcrana),  as  described  in  the  Fifth  Report  of  the  TJ.  S. 
iintomological  Commission,  litis  greatly  changed  in  appearance  since 
1887  by  the  rapid  growth  of  young  spruce  and  firs,  which  have  si)rung 
\ip  f^ince  the  removal  of  the  old  growth.  This  new  growth  does  not 
seem  to  have  been  damoge<l  by  this  insect.  Tlie  larches  or  hackma- 
tii<  ks  in  Maine  have  in  general  recovered  from  the  attacks  of  the  larch 
worm  {Xcmatus  erichsonii)^  which  was  so  x)revalent  several  years  ago, 
and  which  was  treated  by  Dr.  Packard  in  the  n>port  of  the  Entomologist 
of  this  Department  for  1883.  No  specimens  of  the  worm  or  of  its  adult 
form  were  collected.  The  effect  of  the  extensive  defoliation  has  been 
to  destroy  a  few  old  trees,  but  the  younger  ones  have  in  the  main 
recuperated.  A  peciUiar  form  of  damage  to  fir  has  been  studied.  The 
small  larsa  oi  Blastohasifi  chalco/rontcUaliafi  been  injuring  the  bases 
or  sheaths  of  the  leaves,  causing  hypertrophy,  on  which  a  mass  of 
excrement  is  gathered.  There  seems  to  be  but  one  annual  generation. 
Anotlier  insect,  which  is  not  detennined,  cuts  olT  the  needles  on  the 
twi^s  of  spruce,  and  has  been  studied  in  the  hirval  state  only.  The 
Ufe-history  of  Aplodcs  coinferanaj  which  lives  among  the  leaflets  at  the 
?nds  of  the  shoots,  has  been  studied  carefully,  and  a  number  of  other 
"sects  have  been  noted  or  studied  to  some  extent. 

3//V'  /*••    -The  agent  at  Kirkwood,  Mo.,  Miss  Mary  E.  Mnrtfeldt, 
-.ends  *  '^''^    '^'^'^T".^fiJ^g  series  of  notes  on  the  insects  which  have 

^ecn    .J  '    •     J-       "^tnte  during  the  past  season.     She  reports  the 

tppearai  jieai   -o..nbcrs  of  the  army  worm  {Leucania  tinipuncta) 

n  ha;  ^^u  ;icijn  fields  contiguous  to  streams  and  low  lands,  and  also 
ogct)--  ith  other  cutworms  in  vegetable  gardens  in  St.  Louis 
^oui»«  Tifiigopnus  locusts  "  -^^e  very  abundant  the  latter  part  of  the 

l,i^ -;>    'MO.}? -i^+Pf    .^  ^n^o^':^f.  tiy\MTioxx^^Qj;Q  Schistocerca  aineri- 
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eanaj  (Edipoda  sulphureay  (E.  xantJiopteraj  Melanoplm  hivittatus^  and 
M,  femur  ruhrum.  In  some  of  the  nurseries  and  newly  set  orchards  in 
St.  Louis  County  not  a  leaf  was  left  on  apple,  pear,  and  plum  trees,  and 
the  tender  twigs  were  barked  in  many  instances.  In  the  early  i)art  of 
the  season  the  Buffalo  tree-hopper  {Ceresa  hubalu4)  was  found  to  do 
great  damage  by  its  oviposition  in  the  twigs  of  young  fruit  trees.  An 
important  and  abundant  ^gg  parasite  of  this  insect — a  new  species  of 
Cosmocoma — was  reared  by  this  agent.  Another  leaf-hopper  {Orme- 
nis  pruinosa)  was  very  abundant  in  vineyards,  blighting  leaves  and 
twigs.  An  undescribed  Dryinus  parasite  was  found  attacking  this 
insect.  The  Osage  orange  pyralid  {Loxostege  maclur(je)  was  found  to 
bo  spreading  all  over  the  State,  its  work  being  disastrous  upon  3^oung 
hedges.  Spraying  with  Paris  green  during  the  months  of  Judo  and 
July  was  found  to  be  a  reliable  remedyc  The  hsLgwonn  (Thyridopteryx 
ephemcrceformiH)  was  particularly  abundant  and  probably  the  most 
noticable  insect  of  the  season„  About  50  per  cent  of  the  bags,  how- 
ever, were  parasitized  by  Catolaocm  ihyridopterygu^  which  breeds  hi  the 
^gg  masses.  The  horn  fly  {Hccniatobia  serrata)  was  very  abundant- 
Liquid  tar  was  found  to  be  the  best  repellant,  its  effects  lasting  for  a 
week  or  ten  days.  The  protracted  drought  of  July  and  August  greatly 
reduced  the  numbers  of  this  insect,  as  the  larvae  were  unable  to 
develop  in  the  dung,  since  it  dried  so  quickly.  Chickens  in  the  stable 
yard  and  pasture  rendered  good  service  by  scratching  into  and  spread- 
ing the  droppings  and  picking  out  whatever  larvae  were  therein  con- 
tained. Scolytus  rugulosus  appeared  in  several  localities  upon  peach, 
plum,  and  cherry,  and  the  pear-tree  iBgeriid  was  reported  to  have  done 
some  damage  to  apple  in  Oregon  County,  a  new  habit  on  the  part  of 
this  insect.  Considerable  attention  was  paid  to  the  peach  and  plum 
bark-louse  i^Lecanium  persicce).  The  life  history  of  this  insect  was 
well  worked  out  and  the  male  was  found,  an  mteresting  and  important 
discovery,  as  the  male  of  this  species  has  never  before  been  observed. 
An  imported  pest  of  linden  and  other  shade  tre^s,  in  the  shape  of  a  leaf- 
roller  [Fantographa  lineata),  was  also  carefully  studied. 

THE  SAN  JOS£  OR  PERNICIOUS  SCAIiB. 

(Aspidiotus  pernicio8u»  Comst.) 
Order  IIemiptera;  Family  Coccm^. 

[Plate  1;  Fig.l.] 
PREVIOUS  INVESTIGATIONS. 

In  the  Annual  Eeport  of  this  Depjirtment  for  1880  Prof.  Jo  H.  Corn- 
stock  described  under  the  above  name  an  insect  which  he  had  collected 
in  Santa  Olara  County,  Cal.  He  stated  that  from  what  he  had  seen  of 
the  species  he  considered  it  to  be  the  mostpcmicious  scale-insect  known 
in  this  country.  He  had  never  seen  any  other  species  so  abundant  as 
this  was  in  certain  orchards,  and  was  told  that  it  infested  all  the  decid- 
uous fruits  grown  in  California  except  the  peach,  the  apricot,  and  the 
black  Tartarian  cherry.  As  a  remedy  he  suggested  the  use  of  strong 
alkaline  washes. 

Until  very  recently  the  San  Jos^  scale  has  been  confined  to  the 
Pacific  coast,  but  has  extended  north  to  Washington  and  south  to  the 
Mexican  border,  and  has  become,  perhaps^  the  chief  enemy  to  Pacific- 
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coast  liorticulturo.    Considerable  attention  lias  naturally  been  paid  to 
the  species  by  California  borticulturists. 

In  1883  Matthew  Cooke  published  figures  of  the  larva,  male  pupa, 
and  adult  male,  togetlicr  with  the  adult  female  scales  on  twig  and  fruit. 
He  stated  that  the  insect  was  first  noticed  by  fruit  shi[)peis  as  infest- 
ing fruit  in  1873  at  San  Jose,  Santa  Clara  County.  From  that  time  it 
spread  rapidly  until  1880,  and  but  little  effort  was  made  to  exterminate 
it.  In  the  winter  of  1881-'82  crude  petroleum  was  applied  extensively; 
in  some  cases  with  good  results,  but  in  the  majority  of  instances  with 
great  harm  to  the  trees,  many  trees  dying  from  the  efiects.  The  reme- 
dies recommended  were  1  pound  of  concentrated  lye  to  a  gallon  of  water 
and  C  pounds  of  caustic  soda  to  12  ounces  of  potash  and  8  gallons  of 
water.  These  remedies  were  to  be  applied  only  at  the  dormant  seasons. 
While  the  tree  is  in  leaf,  1  pound  of  whale-oil  soap,  one-third  of  a 
pound  of  sulphur,  and  an  ounce  and  a  half  of  lye  or  caustic  soda  to  a 
gallon  of  water  was  recommended. 

In  1884  the  late  Dr.  S.  F.  Chapin,  in  his  biennial  report  as  State 
inspector  of  fruit  pests,  mentioned  the  San  Joso  scale,  but  istated  that 
in  Santa  Clara  County,  where  it  first  appeared,  there  had  been  a  most 
gratifying  decrease  in  its  numbers  and  in  the  destructive  effects  follow- 
ing its  presence,  both  results  having  been  brought  about  by  the  intelli- 
gent and  well-directed  efforts  of  the  fruit-growers.  He  stated  that  the 
scale  had  been  found  at  that  time  in  many  different  localities  in  the 
State,  but  had  not  caused  any  great  decrease  in  orchard  products.  He 
urged  that  the  pest  should  be  watched  and  treated  in  its  incipiency. 

In  the  biennial  report  of  the  State  board  of  horticulture  of  Califor- 
nia for  1885-'8G,  the  late  W.  G.  Klee,  then  State  inspector  of  fruit  pesta, 
I)ublished  a  short  account  of  the  insect,  illustrating  its  characteristic 
appearance  upon  twig,  leaf,  and  fruit.  Mr.  Klee  stated  that  the  insect 
has  three  distinct  broods — one  in  June,  one  in  August,  and  one  in  Octo- 
ber; but  that  these  broods  overlap,  and  in  consequence  the  summer 
washes  are  not  thorough  remedies  unless  frequently  repeated.  Ho 
therefore  recommended  v»'inter  treatment,  consisting  of  the  cutting  back 
and  thorough  thinning  of  all  trees  above  20  feet  in  height,  together 
with  thorough  scrubbing  of  the  rough  bark  of  the  ohl  trees  and  the 
application  of  one-half  pound  of  concentrated  lye,  one-half  pound  of 
commercial  i^otash,  and  5  quarts  of  water. 

In  the  Proceedings  of  the  EighthFruit  growers'  Convention,  published 
in  the  report  of  the  State  board  of  horticulture  for  1887-'88,  Prof.  C. 
H.  Dwindle  is  said  to  have  reported  the  most  perfect  success  in  fight- 
ing the  San  Jos6  scale  in  Sonoma  County,  Cal.  A  seriously  infested 
orchard  was  treated  with  absolutely  complete  success  by  means  of  a 
wash  composed  of  one-half  pound  of  commercial  potash,  one-half  pound 
of  caustic  soda,  and  5  quarts  of  water.  This  was  api)lied  when  the 
trees  were  in  a  dormant  condition. 

In  the  report  of  the  same  board  for  1880  a  reprint  is  given  of  Corn- 
stock's  description  in  an  article  upon  scale-insects  and  remedies.  Sev- 
eral formulae  for  summer  and  winter  use  are  given,  the  most  successful 
of  which,  and  the  one  which  has  come  into  most  general  use,  being  the 
so-called  lime-sulphur-salt  wash  for  winter  use.  This  wash  consists  of 
40  i)ounds  of  unslaked  lime,  20  pounds  of  sulphur,  15  pounds  of  stock 
salt,  and  water  to  make  GO  gallons.  The  summer  washes  comprise  pot- 
ash and  caustic  soda,  whale  oil  soap  and  sulphur,  with  a  slight  admix- 
ture of  caustic  soda  and  potash,  and  a  mixture  of  tallow  and  resin  with 
a  small  quantity  of  caustic  soda  and  potash.  In  the  report  of  the 
board  for  1891  Mr.  Alexander  Craw  published   an  article  entitled 
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*^  Insect  pests  and  their  extermination,"  in  which  he  briefly  discusses 
this  species.  He  considers  it  to  be  a  very  serious  x^est  of  deciduous 
trees,  but  states  that  the  remedies  just  mentioned  are  so  clieap  and 
eflective  that  no  excuse  can  be  tolerated  for  a  seriously  infested  orchard. 
He  further  stated  that  a  Ghalcidid  fly  (Aphelinvs  fuscipennis  Howard) 
had  been  found  doing  such  effective  work  in  subduing  the  species  in  an 
orchard  in  the  neighborhood  of  Los  Angeles  that  a  comi)lete  restora- 
tion of  the  orchard  was  confidently  expected. 

In  Bulletin  26  of  tliis  division  Mr.  Coquillett.  in  his  report  on  the 
scale-insects  of  California,  devotes  four  pages  to  this  species.  He  states 
that  its  origin  is  uncertain,  but  that  the  fact  of  its  being  so  frequently 
found  upon  plants  imported  from  Japan  would  seem  to  point  to  that 
country  as  its  original  home.  He  states  that  the  species  never  attacks 
citrus  or  coniferous  trees,  and  that  the  LcConte  pear,  when  growing 
in  the  midst  of  other  varieties  of  pear,  is  almost  exempt.  The  twice- 
stabbed  ladybii'd  (Chilocorus  bivulnerus)  is  mentioned  as  being  the 
most  abundant  and  efficacious  enemy  of  the  scale,  althougli  Mr.  Coquil- 
lett has  never  known  an  instance  where  even  one  single  tree  has 
been  entirely  or  very  nearly  freed  from  the  scale  by  the  woik  of  this 
beetle.  The  article  concludes  with  a  series  of  experiments  with  washes. 
The  result  of  these  experiments  was  that  the  resin  and  caustic  soda 
wash  recommended  by  Mr.  Coquillet  in  Bulletin  23  of  the  division  was 
found  to  be  superior  to  the  others.  This  wash  is  to  be  applied  only 
during  the  dormant  season,  and  consists  of  30  pounds  of  resin,!)  pounds 
of  70  per  cent  caustic  soda,  4.J  jiints  of  fish  oil,  and  water  to  make  100 
gallons. 

Mr.  Coquillett's  testimony  as  to  the  good  offices  of  Chilocorus  hivul- 
nertis  coincides  with  that  of  other  observers,  but  a  surprising  instance, 
which  indicates  that  the  species  may  occasionally  prove  extremely  effect- 
ive, was  mentioned  in  The  California  Fruit  Grower  in  1802.  It  was 
tliere  stated  that  Mr,  N.  W.  Motheral  procured  a  number  of  these 
beetles  in  San  Diego  County  [date  not  given]  and  pla(ied  them  in  some 
orchards  in  Tulare  County  which  were  badly  infested  with  the  scale. 
They  did  not  appear  to  multiply  greatly  until  the  spring  of  1892, 
^'when  immense  numbers  appeared  simultaneously  and  completely 
cleared  the  orchards  of  the  county  of  the  scale." 

An  interesting  ladybird  of  the  genus  Scymnus  was  found  in  1892  by 
Dr.  Blaisdell  preying  upon  the  San  Jos^  scale  at  the  Coronado  parks, 
near  San  Diego.  This  species  was  described  by  Dr.  Blaisdell  as  Scynji,- 
nu8  lophantJuc  n.  sp.,  but  is  one  of  the  species  imported  by  Mr.  Koebele 
from  Australia,  and  has  not  proved  very  effective  in  destroying  the 
Aspidiotus. 

In  the  September,  1892,  number  of  the  Agricultural  Gazette  of  New 
South  Wales,  Mr.  A.  Sidney  Ollift'  reported  the  receii)t  of  a  typical 
series  of  Aspidiotus  perniciosiis  on  the  fruit,  leaves,  and  twigs  of  pear 
from  West  Maitland,  New  South  Wales.  Mr.  Ollift*  further  stated  that 
although  this  8i)ecies  had  not  previously  been  recorded  as  occurring  in 
Australia,  it  had  been  known  to  some  fruit-growers  for  a  number  of 
years. 

In  an  important  paper  read  by  Mr.  Alexander  Craw  before  the  State 
Horticultural  Society  of  California,  December,  1892,  the  San  Jose  scale 
is  stated  to  be  unquestionably  of  foreign  origin,  and  it  is  further  sur- 
mised, on  the  authority  of  Mr.  John  Britton,  of  San  Jos^,  that  it  was 
introduced  into  California  upon  trees  received  from  Chile  by  the  late 
James  Lick. 

In  Bulletin  7  of  the  New  Mexico  College  of  Agriculture,  published  in 
June,  1892,  Mr.  0.  H.  Tyler  Townsend,  entomologist  of  the  station, 
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records  the  occurience  of  the  species  at  Las  Cruees  upon  apple,  pear, 
l)luiu,  peach,  quince,  and  roye,  and  states  that  it  was  brought  into  New 
Mexico  on  youug  trees  from  California.  The  printer  eggs  are  mentioned 
in  Mr.  Townsend's  account  as  turning  orange-yellow  in  spring  and 
hatching  the  first  or  second  week  in  May. 

SUDDEN  APPEARANCE   OP   THE   SPECIES   IN   THE  EAST. 

The  first  we^k  in  August  of  the  present  year,'  Dr.  0.  H.  Hedges,  of 
Charlottesville,  Ya.,  sent  specimens  of  pears  and  peaches  affected  by 
this  insect  to  the  Division  of  Vegetable  Pathology  of  this  Department, 
on  the  supposition  that  the  scales  were  the  manifestation  of  a  fungous 
disease.  They  were  referred  to  this  division  and  Dr.  lledgcs  was 
informed  of  the  destructive  character  of  the  insect,  and  advised  to  spray 
with  kerosene  emulsion,  as  examination  of  the  specimens  showed  that 
tbe  insects  were  hatching  at  the  time.  He  was  unable  to  trace  the 
origin  of  the  trouble.  He  sent  specimens  from  pear,  cuirant,  plum, 
Japanese  i)lum,  and  dwarf  apple. 

In  view  of  the  great  importance  of  the  subject,  Mr.  E.  A.  Schwarz 
was  sent  to  Charlottesville  about  the  middle  of  August  to  make  a  thor- 
ougli  investigation,  and  in  December  Mr.  D.  W.  Coquillett  was  sent  to 
continue  them,  and  to  definitely  delineate  the  area  of  infection.  From 
the  detailed  reports  submitted  it  ai)peai*8  that  the  scale  occurs  most 
abundantly  in  a  little  pear  orchard  forming  a  f^quare  of  nearly  an 
acre  about  one-third  of  a  mile  from  the  center  of  the  city,  adjoining 
one  of  the  main  roads  leading  into  the  open  country.  The  orchard  is 
practically  isolated,  being  bounded  upon  one  side  by  a  vineyard,  on 
another  by  the  garden  of  a  neighbor,  on  a  third  side  by  the  road,  and  on 
the  fourth  by  a  lawUo  It  is  planted  with  choice  dwaif  fruit  trees,  mainly 
pears.  They  aie  crowded  together,  and  in  many  cases  the  branches 
interlock.  The  orchard  was  set  out  about  eight  j'^ears  ago,  and  is  now 
very  badly  infested.  The  quince  and  Japan  persimmon  carry  no 
scales;  a  few  occur  upon  dwarf  apples  and  a  few  upon  peaches.  The 
Lawrence  pears  are  also  but  sUghtly  affected.  TheDuchesse  d'Anjou- 
leme  and  its  varieties,  and  the  Bartlett  and  its  varieties  are  very 
badly  attacked,  particularly  the  foi^mer.  Easpberry  bushes  are  not 
affected,  but  currant  bushes  are  covered-  A  few  specimens  also 
occurred  upon  rose  bushes.  Two  hiuidred  feet  away  from  the  infested 
orchard,  and  in  the  middle  of  the  vineyard,  other  apple,  peacih,  and 
I>ear  trees  occui*,  but  all  are  absolutely  free  from  scales.  Two  old  apple 
orchards  at  a  very  considerable  distance  were  also  absolutely  free. 
In  x)oint  of  fact,  the  insect  has  not  spread  to  the  north,  east,  or  west. 
Towards  the  south,  however,  it  has  spread  to  some  extent  into  the  gar- 
den of  a  neighbor.  This  is  a  flower  garden,  but  contains  a  few  scat- 
tered fruit  trees.  In  this  garden  the  scales  were  found  m  moderate 
numbers  on  a  peach  tree,  on  some  i)ear  trees,  and  on  two  rose-bushes. 
Still  further  south  is  another  garden  belonging  to  a. neighbor,  and  in 
this  garden  a  few  si^ecimens  of  the  scale  were  found  upon  a  single 
pear  tree. 

The  insect  is  therefore  definitely  limited  and  confined  to  a  small 
space,  and  there  seems  to  be  no  doubt  that  the  species  made  its  first 
appearance  in  Dr.  Hedges'  pear  orchard.  It  is  also  undoubtedly  a 
recent  importation,  since  the  orchard  was  planted  only  eight  years  ago, 
a]id  since  the  species  has  spread  so  slightly. 

Mr.  Schwarz  was  able  to  gain  no  definite  information  concerning  the 
mode  of  importation.    Dr.  Hedges  has  never  bought  any  nursery  stock 
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or  other  plants  from  California.  Tlis  oldest  trees  were  purcliased  eight 
years  ago  in  Kew  York.  Certain  otliers  were  purcliased  in  Augu8fa, 
Ga.,  three  years  ago,  and  two  years  ago  another  lot  was  obtained  fioni 
Crozet;,  Albemarle  County,  Va.  The  time  of  purchase  of  the  last  lot 
coincides  with  the  time  wlien  the  scale  was  first  noticed,  but  Dr. 
Hedges  is  positive  that  these  trees  were  not  infested  when  purchased, 
and  states  that  the  scales  vv^ero  first  noticed  at  another  point  in  the 
orchard  among  the  oldest  pear  trees,  near  certain  old  currant  bushes 
which  died  and  were  removed  before  the  scales  were  noticed  upon  tlie 
trees.  Mr.  Schwarz  then  inquired  as  to  the  history  of  these  currant 
bushes  and  ascertained  that  they  were  purchased  eight  years  ago  from 
a  ^ew  Jersey  nursery =,  Dr.  Hedges  thinks  that  they  died  from  a  scale- 
insect  attack,  but  since  this  was  long  before  the  scales  were  noticed  in 
the  pear  trees,  the  statement  is  doubtful.  Moreover,  had  the  insect 
been  originally  introduced  upon  currant  bushes  eight  years  ago,  the 
whole  orchard  would  probably  have  been  infested  long  since,  and  the 
insect  would  have  spread  to  a  much  greater  distance. 

The  question  as  to  the  mode  of  importation  is,  then,  surrounded  with 
considerable  difficulty,  and  it  would  seem,  at  the  first  glance,  nioro 
plausible  that  the  insect  had  become  accidentally  estabhshed  fiom  Cali- 
fornia fruit  than  from  nursery  stock.  This  was  the  conclusion  to  which 
Mr.  Schwarz  came  aft^r  his  investigation.  He  found  that  California 
pears  are  sold  in  the  fruit  stores  of  Charlottesville  and  also  upon  the 
traiuv^  of  the  Bichmond  and  Danville  Railroad  passing  through  the  city. 
He  therefore  suggests  the  plausible  idea  that  some  person  passin^^ 
along  the  highway  had  tossed  the  reject^id  portions  of  a  pear  over  tlui 
fence,  and  that  from  this  small  beginning  the  difficulty  originated.  In 
support  of  this  view  it  may  be  stated  that  the  insects  gather  by  pref- 
ercTice  in  the  pit  around  the  calyx  end  of  the  fruit,  where  they  are  not 
likely  to  be  noticed  and  from  which  point  they  can  not  be  rubbed  in 
polishing  the  fruit  with  a  cloth.  Against  it.  however,  is  the  further 
fact  that  not  a  single  specimen  of  tliis  insect  on  California  pears  has 
ever  been  noticed  in  the  Washington  markets.  Its  appeaiance  is  so 
characteristic  that  it  could  hardly  fail  to  attract  the  attention  of  an 
entomologist,  and  yet  none  of  our  assistants  have  ever  seen  one, 
although  California  peais  are  extremely  abundant  on  the  fruit  stands 
of  Washington,  as  in  most  of  our  Eastern  cities.  Moreover,  the  great- 
est care  is  exercised  in  California  to  offer  only  perfectly  clean  fruit  for 
sale,  and  there  aie  State  laws  prohibiting  the  sale  of  infested  fruit. 
Two  yeais  and  a  half  ago  a  case  was  reported  in  The  California  Frait 
Grower,  where  a  Riverside  fr*uit  dealer  was  fined  $10  for  selling  fruit 
infested  with  this  scale  insect,  and  since  that  time  the  law  has  been 
more  or  less  rigidly  enforcedc  Moreover,  if  infested  fruit  were  com- 
monly brought  to  Eastern  markets,  cases  similar  to  this  would  have 
been  of  frequent  occurrence.  Indeed,  it  is  difficult  to  suppose  that  in 
this  event  the  species  would  not  have  long  since  obtained  a  foothold  all 
through  the  East,  since  it  would  easily  establish  itself  upon  almost  any 
deciduous  plant  near  which  living  specimens  might  find  themselves.  V^e 
are  inclined,  therefore,  to  think  that  while  the  origin  through  infested 
fiuit  is  the  most  plausible  explanation  in  this  particular  case,  j^et  tlie 
danger  oi  other  similar  occurrences  in  other  Eastern  orchards  is  not 
great.* 

The  most  striking  feature  in  the  habits  of  the  scale  is  its  tendency  to 

*  Since  the  above  was  written  it  has  been  fonnd  in  other  localities  in  thu  Athintio 
States,  and  in  many  instances  traced  to  an  extensive  nursery  in  New  Jersey. 
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iufest  only  the  extremities  of  the  trees,  or  tLo  new  growth,  especially 
of  the  lower  branehes  and  the  fruit.  The  leaves  are  attacked  (and  JVIr. 
Schwarz  found  this  ])articularly  true  of  the  Duchess  and  Bartlett  pear 
trees)  along  the  midrib  on  the  upper  side  of  the  leaf  in  one,  two^  or 
more  quite  regular  rows,  and  also  to  some  extent  along  the  side  ribs, 
the  male  scales  predominating  over  the  female  in  such  situations.  The 
infested  leaves  turn  purplish  brown,  but  do  not  have  a  tendency  to 
fail.  No  eggs  or  the  remains  of  eggs  could  be  found  l)y  Mr.  Schwarz 
under  the  female  scales  at  the  time  of  his  visit,  and  usually  only  one  or 
two  larvie.  The  species  would  therefore  seem  to  be  viviparous,  at 
least  during  part  of  its  life  cycle,  though  eggs  are  mentioned  by  both 
Comstock  and  Townsend  in  their  records  and  observations.  While 
three  generations  have  been  observed  in  California,  there  would  seem 
to  be,  from  jNlr.  Schwarz's  notes,  no  definite  succession  of  generations, 
but  a  gradual  hatching,  or  rather  a  gradual  birth,  for  several  mouths. 

NATURAL  ENEMIES  AT  CHARLOTTESVILLE. 

'No  parasites,  and  no  scales  from  which  parasites  had  issued,  were 
observed  at  Charlottesville.  The  common  little  Malachiid  beetle  ( Collop8 
quadrimaculatus)  was  observed  feeding  in  small  numbers  upon  the 
newly-hatched  larvfe.  The  CoccineUid  beetle  {Pentilia  misella)  and  its 
larva3  were  very  abundant  on  the  infested  trees,  and  this  species  Mr. 
Schwarz  thinks  a  very  important  enemy  of  the  scale.  The  beetles 
seem  to  prefer  the  full-grown  female  scales,  while  the  larvae  feed  upon 
Aspidiotus  larvai.  The  larvae  customarily  transform  to  pupa  within 
the  calyx  of  the  pears.  This  little  cavity  was  always  found  literally 
iilled  with  a  mass  of  young  and  old  scales,  full-grown  Pentilia  larvae 
and  pupic,  and  recent  imagos.  The  fact  that  this  beetle,  which  is 
essentially  an  Eastern  sx)ecies,  so  readily  and  etfectively  began  to  feed 
uiion  this  introduced  scale  is  a  very  interesting  one  entomological ly, 
and  would  justify  an  eflbrt  to  introduce  an<l  colonize  it  in  southern 
California. 

now  TUE   SPECIES   IS   DISTRIBUTED   LOCALLY. 

Some  interesting  observations  were  made  by  Mr.  Schwarz  upon  the 
transporting  of  the  young  Coccid  larva)  by  other  insects.  This  very 
Pentilia  was  unconsciously  an  active  agent  in  this  dangerous  work. 
Ilardly  one  of  the  beetles  could  be  found  which  did  not  carry  on  its 
back  at  least  one  Aspidiotus  larva,  and  sometimes  three  or  four  were 
found  upon  a  single  wing-cover  of  a  beetle.  A  small  black  ant  [Mono- 
morknn  minutum)  was  abundant  ujjon  the  pears,  attracted  by  the  juice 
emerging  from  the  cracks,  and  almost  every  one  of  these  ants  carried 
on  its  back  one  or  more  specimens  of  the  Coccid  larva?.  Specimens  of 
a  little  Chrysomelid  beetle  {Typophorus  canellus)  were  also  found  upon 
the  trees.  Ked  and  black  specimens  of  these  beetles  occurred,  and 
the  interesting  observation  was  made  that  while  the  Aspidiotus  larvae 
crawled  freely  upon  the  black  individuals,  no  specimens  were  to  be 
found  upon  the  red  ones.  This  same  peculiar  fa<5t  was  also  found  to 
hohl  with  the  ants,  since  the  red  ant  {Formica  schav/Mssi)  was  abun- 
dant upon  the  pears,  but  no  specimens  were  found  bearing  Aspidiotus 
arvie,  while,  as  just  stated,  the  little  black  Monomorium  was  always 
bund  cairying  specimens.  Curiously  enough,  no  ladybirds  other  than 
?entilia  were  seen.  The  common  twice-stabbed  ladybird  (Chilocorus 
ilvulner us) jVfhich  is  so  active  an  enemy  of  scale-insects  and  plant-lice 
throughout  the  Southern  States,  was  absent. 
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STAMPING  OUT   THE   SPECIES  AT   CHARLOTTESVILLE. 

Believing,  from  Mr.  Schwarz's  report,  tliat  the  area  in  which  the 
insect  occurs  around  Charlottesville  is  yet  limited,  and  feeling  the 
importance  of  effectual  steps  being  taken  to  stamp  it  out,  because  of 
the  danger  of  its  future  spread  to  the  rest  of  the  State  of  Virginia  and 
to  the  whole  Atlantic  fruit  region,  the  Entomologist  was  anxious  to 
still  moie  definitely  delimit  its  range,  and  Mr.  D.  W.  Coquillett, 
who  has  had  much  experience  with  the  insect  in  California,  was 
directed  to  make  a  second  survey  of  the  field.  He  spent  some  time  at 
Charlottesville  in  December,  and  his  report  fully  confirms  the  observa- 
tions of  Mr.  Schwarz,  and  shows  that  the  species  is  yet  limited  to  the 
region  already  indicated.  Dr.  C.  H.  Hedges  and  Mr.  H.  L.  L^'man, 
who  have  both  felt  great  interest  in  this  matter,  in  correspondence 
with  the  division  have  shown  a  willingness  to  do  all  that  can  be  done 
in  exterminating  it,  and  the  State  board  of  agriculture  has  appealed 
to  the  Department  for  its  assistance  in  this  matter.  It  is  the  purpose 
of  the  Entomologist  before  the  close  of  the  winter  in  cooperation  with 
the  State  board  of  agiiculture  to  adopt  such  measures  as  will  effectu- 
ally stamp  it  out.  The  burning  of  the  fruit  and  leaves,  and  the  thor- 
ough cutting  back  of  the  branches  and  their  destruction  by  fire,  would 
undoubtedly  destroy  a  large  proportion  of  the  insects.  But  it  is 
believed  that  in  a  case  like  this  no  risks  should  be  run,  and  that  the 
great  bulk  of  the  affected  trees  should  be  cut  down  to  the  group.d  and 
burned.  Where  it  is  desirable  for  any  reason  to  save  individu«il  trees, 
it  will  be  best  to  use  the  gas  treatment;  and  in  order  that  this  work  may 
be  effectually  done,  the  Entomologist  has  promised  to  have  it  superin- 
tended by  the  division,  and  to  do  everything  possible  on  behalf  of  the 
Department  to  eradicate  the  insect  from  this  location.  It  is  a  matter 
in  which  not  only  the  community  around  Charlottesville  is  vitally 
interested,  but  also  all  the  fruit-growers  of  the  Eastern  States. 

CHARACTER   OF   THE   SPECIES  AND   ITS   GENERAL   APPEARANCE. 

At  Plate  I  the  species  is  shown  as  it  appears  on  the  fruit  (Fig.  1),  and 
an  enlarged  female  scale  (la),  in  order  that  Eastern  fruit-growers  may 
readily  recognize  it.  It  is  particularly  urged  upon  those  who  read  this 
report,  and  who  have  fruit  orchards  in  the  vicinity  of  Charlottesville, 
to  examine  their  trees  carefully  and  report  to  the  Department.  Every 
care  should  be  exercised  to  prevent  another  accidental  importation,  and 
nursery  stock  or  other  plants  from  California  and  New  Mexico  should 
be  thoroughly  examined  and  disinfected  or  destroyed. 

When  occurring  on  twigs  the  species  is  not  particularly  character- 
istic in  appearance.  It  resembles,  in  a  nmss,  patches  of  dark  gray 
scurfy  material,  though  there  is  more  or  less  purplish  stain  connected 
with  it,  particularly  noticeable  with  individual  scales.  Seen  under  the 
lens  it  possesses  the  appearance  shown  at  Fig.  la  on  the  plate.  Upon 
the  fruit,  however,  nothing  can  be  more  striking  and  characteristic, 
since  each  scale  is  surrounded  by  a  purple  ring,  usually  at  least  one- 
eighth  of  an  inch  in  diameter.  The  male  scale  differs  from  the  female 
by  its  smaller  size,  rather  more  elongate  form,  and,  as  we  have  already 
stated,  is  found  more  abundantly  upon  the  leaves,  while  the  females 
occur  upon  the  twigs  and  fruit.  Those  stages  of  the  insect  which 
have  not  yet  received  scientific  description  will  be  described  elsewhere, 
and  upon  Plate  i  is  shown  for  the  first  time  a  characteristic  figure  of  the 
young  larva,  while  the  ladybird  found  so  abundantly  by  Mr.  Schwarz 
is  shown  at  Fig.  2. 
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THE  WEST  INDIAN  PEACH  DIASPIS. 

{Diaspis  lanatus  Morg.  and  CkU.) 

Order  JIemiptera  j  Family  Coccid^e. 

[Plato  I,  riff.  3.] 

HISTORY   OF   THE   SPECIES  IN   THE   ATLANTIC   STATES. 

• 

In  1892  certain  seedling  peacliCvS  growing  in  rows  in  the  grounds  of 
the  U.  S.  Department  of  Agricnlture  were  found  to  be  infested  by  a 
scale-insect  which  was  inimediatoly  seen  to  be  new  to  the  United  States- 
The  most  of  the  young  trees  wore  from  an  inch  to  an  inch  and  a  half 
in  diameter  at  the  base,  and  the  lower  halves  of  the  trunks  of  a  few  of 
them  were  covered  with  the  snowy  wldte  male  scales,  giving  them  the 
appearance  of  having  been  whitewashed,  while  the  female  scales  were 
abundant  ui>on  the  upper  halves  o f  th  e  truu  k s  and  upon  the  main  branches* 
The  young  twigs  of  those  trees  which  were  most  badly  infested  were 
already  dead  and  dry.  The  females  resemble  closely  those  of  a  new 
species  of  Aspidiotus  upon  peach  which  occurs  in  Texas  and  South 
Georgia,  and  which  has  not  yet  been  characterized.  The  maleeu  how- 
ever, separate  it  from  this  species  and  place  it  in  another  genus.  It  also 
resembles  somewhat  the  I>iaspls  amygdali^  also  occurring  upop.  peachy 
which  is  mentioned  in  another  section  of  this  report-  It  is,  however^ 
smaller  than  this  last  species^  and  differs  in  the  color  of  the  female  scale 
and  in  the  method  of  its  wort.  The  only  other  Diaspis  upon  peach  is 
the  speciesd  escribed  by  Signoret  as  D  leperii  (Ajdu.  Soc^  Ent.  de  France, 
18C9,  p.  437),  but  from  the  somewhat  incomplete  description  of  this 
species  it  differs  in  the  groups  of  pores  on  the  last  segment  of  the  fiall- 
growu  female  and  in  the  arrangement  of  the  spines  and  plates.  From 
I).  ostreceformiSy  which  occurs  upon  pear^  it  differs  in  the  color  of  both 
the  male  and  tlie  female  scales  and  in  the  structural  characters  of  the 
female,  while  from  the  common  J),  rosoc  it  differs  in  the  shape  of  the 
female  and  her  scale  as  well  as  in  the  groups  of  pores,  D.  roMCC,  how- 
ever, is  no  longer  placed  in  tills  genus,  but  in  Aulacanpis  Cockerell^ 
whereas  the  species  under  consideration  is  a  nearly  typical  Diaspis, 

The  life  history  of  the  spe(»ies  has  been  carefully  studied  during  the 
summer,  and  it  has,  in  the  meantimej  increased  greatly  in  numbers  and 
has  spread  to  several  new  peach  trees. 

Every  effort  Was  made,  upon  learning  that  it  was  a  new  pest,  to  ascer- 
tain the  source  from  which  the  Washington  specimens  originally  came« 
but  these  efforts  up  to  the  present  time  have  been  unsuccessftil.    The 
rows  of  young  trees  upon  which  it  was  found  w-Eire  started  by  assist- 
ants in  the  Division  of  Vegetable  Pathology  for  the  purpose  of  inocu- 
lation with  peach  yellows  and  other  diseases  of  the  peach,  which  that 
division  was  engaged  in  studying.    The  trees  were  raised  from  seedy 
i»nd  in  consequence  most  careful  search  was  made  for  specimens  of  the 
nsect  upon  neighboring  trees  of  other  varieties     The  entire  part  of 
:he  grounds  in  the  vicinity  of  the  trees  was  searched  without  result, 
tnd  the  superintendent  of  the  gi'ounds  states  that  no  changes  have 
>een  made  in  the  surrounding  vegetation  since  the  peach  plantation 
vas  startedc    The  only  plants  in  the  immediate  vicinity  are  a  large 
jvergreen  hedge,  an  Osage  -^  inge  hedge,  some  young  fig  trees,  and 
i  few  grapevines,  in  ad'*»^'*       '^  ♦he  ordinary  couch  grass  and  clover 
ijwi  iHV"-   o\  >»f--^rk/ii',ifww  ..     _,,  ^,        t  is  i>o«*?ible  that  the  young  lai'va) 
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may  have  been  bronglit  from  a  distance  upon  the  feet  of  birds  or  upon 
winged  insects,  but  it  is  hardly  possible  that  the  species,  if  occurring 
in  any  numbers,  should  not  have  been  discovered  even  a  block  or 
more  away.  Later,  it  was  found  that  altiiough  the  peaches  were  all 
seedlings,  a  few  very  small  twigs  and  buds  had  been  brought  from  Del- 
aware for  inoculation  purposes  by  Dr.  Erwin  F.  Smith,  and  a  few  more 
from  Still  Pond,  Md. 

This  introduces  the  possibility  that  the  insect  may  have  been  brought 
upon  these  small  pieces  of  peach,  but  Dr.  Smith,  who  is  a  very  keen 
observer  and  has  paid  a  gieat  deal  of  attention  to  insects,  declares  that 
the  specimens  brought  were  not  all'ected  by  this  insect.  Moreover,  he 
says  that  he  has  a  most  intimate  acquaintance  with  t\ie  orchards  from 
which  the  twigs  and  buds  were  brought,  and  that  the  occurrence  of  the 
new  Diaspis  in  eitlior  of  these  orchards  would  certainly  have  attracted 
liis  attention.  The  origin  of  the  infection  on  the  Department  grounds 
is,  therefore,  still  obscuie. 

In  September,  1893,  i)each  twigs  were  received  from  ]VIr.  S.  S.  liar- 
vey,  of  Molino,  Fla.,  which,  upon  examination,  were  found  to  be  infested 
by  female  scales  belonging  to  this  species.  It  was  learned  from  corre- 
spondence that  they  first  made  their  appearance  upon  some  young 
trees — peach  and  plum — which  he  had  received  from  California  about 
February,  1888.  They  wore  set  out  and  made  good  growth  that  year, 
but  upon  looking  them  over  in  the  fall  he  discovered  some  dea^l  wood 
and  even  dead  branches  covered  with  scales.  He  cut  off  the  dead  wood 
and  washed  the  trees  carefully,  as  he  found  the  scale  upon  all  partSc  Dur- 
ing the  summers  of  1889  and  1890,  whenever  he  found  a  tree  infested- 
he  took  it  up  and  burned  it.  During  the  winter  of  1890-^91  he  gave  orders 
to  cut  out  all  the  California  i>each  and  plum  ti-ees.  They  were  set  out 
in  a  peai*  orchaid,  with  no  other  peaches  or  plums  in  the  neighborhoodo 
Something  over  100  were  thus  destroyed.  In  1892  he  found  several 
large  two  and  thiee-year-old  peach  trees  covered  with  the  scale.  They 
were  half  a  mile  from  the  spot  where  the  California  trees  had  stood. 
In  the  early  part  of  1893  he  found  the  insect  scattered  over  the  orchard  j 
not  on  ail  the  trees,  but  here  and  there  throughout  an  orchard  of  2,0(M) 
to  3,000  trees.  In  September  it  had  made  very  considerable  progress. 
Up  to  Jane  he  had  no  doubt  that  he  had  brought  the  scale  from  Cali- 
fornia, but  during  that  month  he  visited  several  orchards  80  miles  to 
the  east  and  found  the  scale  at  that  point.  He  was  informed  that  none 
of  the  growers  in  that  vicinity  had  received  any  young  trees  from  Cali- 
fornia. He  thinks  that  the  insect  prefers  the  plum,  especially  the  rapid- 
growing  Japanese  plums.  They  were  very  abundant  upon  sprouts 
putting  out  from  the  crowns  of  300  old  peach  trees  which  he  topped 
two  yeai'S  before.  These  sprouts  were  covered  with  the  scale,  while 
the  new  tops  and  the  old  stumps  were  free,  even  when  the  sprouts  had 
run  up  into  the  new  top  of  the  stump.  All  these  sprouts  were  grubbed 
out. 

On  October  26  last  specimens  of  the  same  insect  were  received  from 
Mrs.  E.  Johnson,  of  Bainbridge,  Ga.,  with  the  statement  that  she  found 
it  attacking  plum  and  peach  trees  in  her  orchard.  Upon  further  inquiry 
it  was  ascertained  that  about  four  years  since  she  piuchased  a  small 
lot  of  peach  and  plum  trees  from  a  nurseryman  in  Thomasville,  Ga« 
The  following  summer  she  noticed  that  one  of  the  trees  (a  Chinese 
blood  peach)  was  bjuUy  infested  with  the  scale-insect.  Some  ineflective 
attempts  at  remedial  work  were  made,  but  the  insect  gradually  covered 
the  tree,  and  in  the  summer  of  1891  she  cut  it  down  and  burned  it.  In 
the  meantime  she  had  enlarged  her  orchard  with  trees  from  nurseries 
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at  Augusta  and  Waycross,  aud  at  about  the  time  wlieu  she  cut  down 
the  first  peach  tree  she  discovered  that  a  plum  tree  near  by  was  also 
affected.  Since  that  time  she  has  endeavored  to  destroy  the  scale,  but 
at  the  time  of  writing  it  was  present  on  from  25  to  30  trees.  A  later 
letter  from  Mrs.  Johnsou  states  that  upon  inquiry  she  had  found  that 
one  of  her  acquaintances  has  had  some  trouble  with  this  insect,  aud 
that  this  individual  purchased  the  plum  tree  upon  which  it  was  first 
discovered  from  the  same  Thomasville  (Ga.)  nurseryman  from  whom 
Mrs.  Johnson  thinks  that  she  received  her  original  stock. 

In  December  in  a  small  lot  of  Jamaica  scale-insects  scut  by  Mr.  T. 
D.  A.  Cockerell,  specimens  of  this  species,  which  bore  the  name  of 
Diaspis  lanatunj  were  recogn ized.  Though  fam iliar  with  the  description 
of  this  species,  which  was  drawn  up  by  Mr.  Morgan  and  published  by 
Mr.  Cockerell  in  the  Journal  of  the  Institute  of  Jamaica  {Vol.  i,p.  137, 
August,  1892),  there  was  no  indication  of  its  occurrence  upon  rosaceous 
plants,  but  the  most  careful  comparison  with  Mr.  CockerelFs  tyi>ical 
specimens  fails  to  show  any  difference  in  structure,  so  that  that  2>.  ian- 
atus  described  origiually  from  specimens  collected  by  Mr.  Cockerell  at 
Kingston  on  Capsicum  and  upon  a  malvaceous  plant  at  Mandeville,  is 
identical  with  the  new  peach  scale  of  Florida,  Georgia,  and  the  Dis- 
trict of  Columbia. 

OCCURRENCE   IN   THE   WEST   INDIES. 

The  West  Indian  occurrence  and  rauge  of  the  species  are  very  inter- 
esting. The  Entomologist  has  recently  received  from  Prof.  C.  H.  T. 
Townseud,  Mr.  Cockerell's  successor  in  the  curatorship  of  the  Institute 
of  Jamaica,  specimens  which  were  found  upon  grape  and  bastard  cedar 
(OtMzuma  vlmifolia).  Mr.  Cockerell  has  also  kindly  sent  from  New 
Mexico  his  Jamaican  notes  upon  thespecies,  from  which  it  appears  that 
the  food  plants  are  very  numerous  and  that  the  species  varies  consid- 
erably within  what  Mr.  Cockerell  considers  to  be  well-defined  8i)ecifiG 
limits.  He  has,  therefore,  proposed  in  manuscript  several  variety  or 
race  names  which  he  has  not  thought  worth  while  to  publish.  One 
form  occurs  on  Cycaa  media  in  the  Castleton  Gardens,  Jamaica;  the 
typical  form  occurs  upon  stems  of  Oleander  (the  pink  variety)  in  St. 
Andrews,  Jamaica,  and  upon  Capsicum  and  stems  oi  Argyreia  speciosa 
at  Kingston.  Another  form  occurs  upon  the  bark  and  twigs  of  a  mal- 
vaceous plant  at  Moneague,  Jamaica,  while  another  form  occurs  upon 
Bryophyllum  calycinum  at  Mandeville,  Jamaica,  distorting  and  much 
injuring  the  i)lant.  The  typical  form  occurs  also  on  Grand  Cabman 
Island  and  at  Port  of  Spain,  Trinidad.  In  the  latter  locality  it  occurs 
ui)on  Cariea  papaya^  and  was  discovered  by  Mr.  F.  W.  Urich. 

In  addition  to  these  food  i)lants  Mr.  Cockerell,  in  his  pax)er  entitled 
"Food  plants  of  some  Jamaican  Coccidu^"  in  Insect  Life  (Vol.  V,  pp. 
158-lGO,  245-247),  mentions  its  occurrence  upon  the  stems  of  French 
cotton  (Galotropis  procera)  at  the  Parade  Garden,  Kingston,  and  upon 
okra  {iribiscu.s  esculentus)  in  Castleton  Gardens,  Jamaica.  The  occur- 
rence of  the  species  upon  peach  is  also  mentioned  in  Mr.  CockerelPs 
manuscript  notes,  as  well  as  ui)ou  Pelargonium,  Jasminum,  and  on  the 
stems  of  cotton. 

A  DANGEROUS   SPECIES. 

From  the  above  facts  it  is  evident  that  the  8X)ecie8  is  a  very  general 
feeder,  and  as  a  consequence  much  more  dangerous  than  if  it  had  but 
one  or  two  food  x)lants,  as  it  will  be  all  the  more  difilcult  to  stamp  it 
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out  or  prevent  its  reintroduction.  So  far,  it  is  true,  it  is  reported  upon, 
but  one  or  two  food  plants  in  this  country,  but  we  shall,  no  doubt,  before 
long  hear  of  it  upon  many  others  unless,  indeed,  it  can  be  eradicated 
from  the  localities  in  which  it  has  obtained  a  foothold.  There  can  b« 
little  question  that  it  is  a  West  Indian  species,  and  that  it  has  been 
brought  into  this  country  by  some  of  the  Southern  importers  of  West 
Indian  and  other  tropical  and  subtropical  plants ;  and  the  Thomasville 
(Ga.)  nurseryman  above  mentioned  is  open  to  at  least  a  strong  sus- 
picion of  the  responsibility,  either  direct  or  indirect.  The  fact  that  it 
thrives  as  far  north  as  the  District  of  Columbia  adds  to  the  seriousness 
of  the  case  and  to  the  great  desirability  of  eradicating  the  species  upon 
its  first  appearance  in  any  one  locality.  It  is  in  the  hope  of  helping  to 
bring  about  such  a  consummation  that  this  extended  notice,  with  illus- 
ti^ations  of  the  species,  is  given  in  this  report.  Proper  measures  have 
been  taken  to  stamp  it  out  at  Washington,  and  the  correspondents  in 
Florida  and  Georgia  have  been  urged  to  do  likewise.  Nevertheless,  it 
seems  to  have  already  obtained  such  a  foothold  as  to  make  it  highly 
improbable  that  we  shall  be  able  to  eradicate  it.  It  multiplies  with 
surprising  rapidity,  since,  as  we  shall  presently  see,  there  are  from 
three  to  four  generations  annually  at  Washington. 

LIFE   HISTORY. 

When  the  insect  was  first  discovered,  in  December,  1892,  the  lower 
halves  of  the  trunks  of  the  young  peach  trees  were  more  or  less  com- 
pletely covered  with  male  scales,  while  the  female  scales  mainly  occupied 
the  upper  halves  of  the  trunks.  In  March  the  female  scales  were  exam- 
ined and  the  eggs  were  plainly  seen  within  their  bodies  by  transmitted 
light.  By  the  end  of  A.pril  they  were  found  to  be  full  of  eggs,  which 
appeared  to  be  perfectly  developed,  altliough  none  had  been  deposited 
on  April  24.  Upon  May  5  oviposition  had  begun,  and  upon  M^y  13  the 
j'oung  larvte  were  hatching  by  thousands.  At  this  time  experiments 
were  made  to  ascertain  whether  these  larvfe  would  settle  upon  the  rose. 
A  potted  rose,  free  of  scale,  was  tied  to  a  badly  infested  i»each  tree,  but 
none  of  the  young  scales  migrated  to  it,  although  it  was  examined  for 
ten  days  or  more.  The  larvae  developed  irregularly,  and  by  May  23 
some  were  already  twice  as  large  as  others,  and  all  seemed  to  be  covered 
more  or  less  densely  with  glistening  white  threads,  while  a  few  had 
begun  to  form  a  delicate  scale.  By  May  26  a  few  had  cast  their  first 
skin.  By  June  15  the  females  had  cast  their  second  skin,  while  the 
male  scale  was  fully  formed  and  most  of  the  male  larvae  had  trans- 
formed to  the  pupa  state,  a  fevr  having  already  become  winged.  The 
next  day  many  males  issued.  About  the  end  of  June  oviposition  began 
again,  and  females  attaii>ed  full  size  the  middle  of  August,  egg-laying 
for  the  third  time  beginning  at  the  end  of  August.  Another  brood 
developed  the  end  of  October. 

Note. — Plate  ii,  wliich  illustrates  Australian  lady-birds  recently  introduced  into 
California,  h<as  no  text  reference,  owing  to  tte  fact  that  a  certain  portion  of  the 
manuscript  of  the  report  was  cut  out  on  account  of  the  necessity  for  brevity.  The 
plate  had,  however,  already  been  put  into  the  hands  of  the  lithographer,  and  is  there- 
fore  published  without  further  comment. 
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EXPLANATION  OF  PLATES  TO  REPORT  OF  ENTOMOLOGIST. 


[Where  fignrcB  are  enlarge!  the  natural  sizes  are  indicated  in  hair  lines  at  side,  unless  already  Indi- 
cated in  some  other  way  on  plate.] 

Explanation  to  Plate  I. 

The  San  Josft  Scale  and  the  new  Peach  Scale. 

Fig.  1.  Aspidiotus  pernioiosus  ;  adnlt  females  in  tiiu  upon  pear ;  a,  adult  female  Boale— 
enlarged  (original). 

Fig.  2.  Pentilia  misella :  An  enomy  of  the  San  Jos^  scale  in  Virginia ;  a,  larva :  h,  papa; 
Cf  adult — enlarged ;  d^  scutellum  of  adult— istill  more  enlarged  (ongmalf. 

Fig.  3.  Diafqns  lanatvi:  a,  male  scales  in  ntu  on  trunk  of  young  peach  tree;  h,  mil- 
grown  female  scaleii,  same — natural  size;  c,  female  scale;  d,  malesoalM — 
enlarged;  e,  male  scale — still  more  enlarged;  /,  adult  male  scale — Btill 
more  enlarged;  g^  tarsus  of  adult  male;  h,  poiser  and  hook  of  same— Ter7 
greatly  enlarged  (original). 

Explanation  to  Plate  II. 
[All  of  these  are  drawn  to  the  same  scale,  and  the  figures  therefore  represent  relatire  sisM.] 

The  Introduced  Australian  Ladybirds. 

Fig.  1.  Orcna  auatralasice :  adult;  la,  pupa  of  same  in  last  larval  skin— enlarged 
(original). 

Fig.  2.  Rhizobiua  ventralie :  adult — enlarged  (original). 

Fig.  3.  Orcua  chalyheua:  adult;  3a,  pupa  of  same  in  last  larval  skin — enlarged  (orig- 
inal). 

Fig.  4.  Noviu8  koehelei:  adult;  ia,  larva  of  same;  ih,  pupa  in  last  larval  skin — 
enhirged  (original). 

Fig.  5.  Psyllobora  galhula:  Brdult— enlarged  (original). 

Fig.  6.  Alesia  frenata:  adult — enlarged  (original). 

Fig.  7.  Leie  confomiis:  adult;  7a,  larva  of  same — enlarged  (original) 

Fig.  8.  RhizohiuB  toowoomhce:  mlult — enlarged  (orii^inal). 

Fig.  9.  Bliizobius  debilis:  adult — enlarged  (original). 

Explanation  to  Plate  III, 

The  Orange  Mealy-wing. 

Fig.  1.  A  ley r odes  citri:  a,  orange  leaf  badly  infested  by  full-grown  larvse — ^natural 
size;  &,  outline  of  egg;  o,  young  larva  in  the  act  of  hatching  from  egg;  d, 
newly  Jiatched  larva  seen  from  below — enlarged;  e,  leg  of  d;  /,  antenna  of 
d — still  more  enlarged;  g.  advanced  pupa:  h,  adult  nearly  readv  to  emerge 
and  seen  through  pupa  skin:  i,  adult  with  wings  still  unfolded,  In  the  aet 
of  emerging  from  pupa  shell — enlarged ;  j,  leg  of  ^-Hstill  more  enlarged 
(from  Insect  Life). 

Fig.  2.  Aleyrodes  citri:  a,  adult  male  seen  from  side  and  showing  waxy  tufts;  h,  anal 

»c^iiients  and  claspers  of  same  seen  from  above ;  o,  adult  female  seen  from 

il)ove,  with  wings  spread;  d,  anal  segment  and  ovipositor  of  the  eanie;  4, 

^end  of  same  from  side ;  /,  antenna  of  same ;  g,  costal  border  of  fore  wing; 

s  hind  ♦«»^'*8us:  *',  hind  tibia'  ^  »^"''  "  -*ni arqrfMi  <•  \  ^   s.  '.  /j^  V  i.  "Stillniore 
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REPORT  OF  THE  ORNITHOLOGIST  AND  MAMMALOGIST. 


Sir  :  I  have  the  honor  to  submit  herewith  my  eighth  annaal  report 
on  the  work  of  the-Division  of  Ornithology  and  Mammalogy,  covering 
the  year  18d3. 

Very  respectfully, 

0.  Hart  Merriam, 

Chief. 
Hon.  J.  Sterling  Morton, 

Secretary, 


T^ORK  OF  THE  TEAR. 

The  efforts  of  the  division  have  been  directed  largely  toward  the  com- 
pletion of  investigations  begun  in  previous  years,  investigations  relat- 
ing both  to  the  determination  of  the  natural  faunalor  life  zones  of  the 
country,  and  to  the  food  habits  and  distribution  of  mammals  and  birds 
of  economic  importance  to  agriculture. 

Three  publications  have  been^  issued  during  the  year:  (1)  An  eco- 
nomic bulletin  on  the  hawks  and  owls  of  the  United  States;  (2)  an 
economic  bulletin  on  the  prairie  ground  squirrels  or  spermophiles  of 
the  Mississippi  Valley :  (3)  a  technical  publication  containing  part  of 
the  results  of  the  Deatn  Valley  Expedition. 

The  work  on  hawks  and  owls  was  illustrated  by  26  fine  colored  plates, 
paid  for  out  of  the  lump  fund  of  the  division,  and  was  in  such  demana 
that  the  edition  of  5^000  copies  was  exhausted  almost  as  soon  as  pub- 
lished, since  which  time  many  thousands  of  additional  applications  for 
.it  have  been  received. 

The  bulletin  on  prairie  ground  squirrels  was  illufitrated  by  3  fiill- 
page  colored  platBS  and  by  colored  maps  showing  the  area  inhabited 
by  each  species.  The  edition  (also  5,000  copies)  proved  insufficient  for 
the  demand  and  is  now  practically  exhausted. 

A  bulletin  on  the  crow,  comprising  the  results  of  several  years'  study 
of  the  relations  of  this  interesting  bird  to  agriculture,  is  now  ready  for 
the  press;  and  a  bulletin  on  the  pocket  gophers,  similar  in  scope  and 
character  to  the  one  already  issued  on  the  prairie  ground  squirrels,  will 
probably  be  ready  for  distribution  before  the  present  report  is  issued. 
Other  bulletins  are  in  an  advanced  stage  of  preparation. 

In  the  year  1893  more  than  6,500  letters  were  received,  many  of  them 
accompanied  by  schedules,  reports,  and  miscellaneous  notes,  all  of  which 
were  examined  and  filed  for  future  reference.  During  the  same  time 
about  3,800  letters  were  written,  several  hundred  schedules  distrib- 
uted to  observers  and  correspondents,  and  upwards  of  700  packages 
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sent  out.  Otlier  routine  work  Las  consisted  in  the  identification  of 
specimens  (about  400  separate  lots  or  packages  of  wbich  have  been 
received),  forwarding  supplies  to  field  agents,  the  care  of  collections, 
correcting  proof,  comi>iling  reference  lists  of  publications  useful  in  the 
work  of  the  division,  and  miscellaneous  work. 

SCOPE   OF   THE  WORK. 

The  investigations  carried  on  by  the  division  are  naturally  divided 
into  two  gi^oups — one  relating  to  the  geographic  distribution  of  species 
in  the  widest  sense,  the  other  confined  to  the  study  of  birds  and  mam- 
mals  of  immediate  interest  to  the  farmer  because  of  their  relation  to 
agriculture.  During  the  year  work  has  been  pushed  along  these  lines 
as  vigorously  as  the  means  at  command  would  alloi^. 

GEOGRAPHIC  DISTRIBUTION. 

The  interest  of  the  agriculturist  in  the  study  of  geographic  distribu- 
tion lies  in  the  fact  first  imnted  out  by  this  division,  that  the  territory 
of  the  United  States  may  be  divided  into  a  definite  number  of  belts  or 
zones,  each  of  which  is  diaracterized  by  the  presence  of  certain  native 
animals  and  plants  and  which,  under  cultivation,  is  fitted  for  particular 
agricultural  products.  The  rea^n  why  certain  animals  and  plants  are 
restricted  to  particular  areas  or  belts,  where  no  visible  barriers  exist  to 
prevent  dispersion,  is  that  the  sensitive  organizations  of  such  species, 
have  become  adapted  to  the  particular  physical  and  climatic  conditions 
there  prevalent  and  are  not  sufficiently  i)lastic  to  enable  them  to  live 
under  other  conditions.  What  is  true  of  animals  and  plants  in  a  state 
of  nature  is  true  also  of  animals  and  plants  as  modified  by  man;  for 
every  race  or  breed  of  sheep,  cattle,  or  swine,  and  every  variety  of  grain, 
vegetable,  or  fruit  thrives  best  under  i^articular  conditions  of  tempera- 
ture, moisture,  and  exposure. 

The  njimber  of  life  zones  that  have  been  defined  in  this  country  north 
of  the  tropical  is  six.  They  may  be  grouped  un<ler  two  heads :  North- 
ern or  Boreal  and  southern  or  Austral,  In  Eastern  North  America 
these  zones  may  be  briefly  characterized  as  follows,  beginning  at  the 
north :  * 

(1)  Arctic  or  Arctic -Alpine  Zone,  above  the  limit  of  tree  growth; 
characterized  by  the  Arctic  poppy,  dwarf  willow,  saxifrages,  gentians, 
and  many  other  plants,  and  by  the  snow  bunting,  snowy  owl,  white 
I)tarmigan,  polar  bear,  arctic  fox,  and  barren-ground  caribou  or  rein- 
deer.   This  zone  is  of  no  agricultural  importance. 

(-)  Huihonian  Zone,  comprising  the  northern  or  higher  i)art8  of  the 
great  transcontinental  coniferous  forest — a  forest  of  spruces  and  firs 
stretching  from  Labrador  to  Alaska.  Among  the  numerous  inhabitants 
of  this  zone  are  the  wolverine,  woodland  caribou,  moose,  great  northern 
shrike,  ])iite  bullfinch,  crossbills,  white-crowned  sx)arrow,  and  fox  spar- 
row.   Like  the  last  this  zone  is  of  no  agricultural  importance. 

{}\)  (-anadian  Zone,  comprising  the  southern  or  lower  part  of  the  great 
transanitincntal  coniferous  forest,  and  inhabited  by  the  ijorcupine, 
varying  hare,  red  squirrel,  white  throated  sparrow,  yellow-rumped 
warbler,  and  numerous  others.  Counting  from  the  north,  this  zone  is 
the  first  of  any  agricultural  consequence.  Here  white  i)otatoes,  tur- 
nips, beets,  the  Oldberg  apple,  and  the  more  hardy  cereals  may  be  culti- 
vated with  moderate  success. 


*0n  the  iiccompnnying  map  (Plate  i)  the  two  l^orcal  forest  zonea — the  Hudsonian 
and  (.-aiiadian— have  Dot  been  separated  but  are  shown  together  in  green. 
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(4)  Transition  Zone^  or  belt  in  which  the  outlying  Boreal  and  Aus- 
tral elements  overlap.  Here  the  oak,  hickory,  chestnut,  and  walnut  of 
the  south  meet  the  maple,  beech,  birch,  and  hemlock  of  the  north.  The 
same  is  true  of  mammals  and  birds,  for  here  the  southern  mole  and 
cottontail  rabbit,  the  oriole,  bluebird,  catbird,  thrasher,  chewink,  and 
wood  thrush  live  in  or  near  the  haunts  of  the  hermit  and  Wilson's 
thrushes,  solitary  vireo,  bobolink,  red  squirrel,  jumping  mouse,  chip- 
munk, and  star-nosed  mole.  In  this  zone  we  enter  the  true  agricultural 
part  of  our  country ;  here  the  apple  (Oldberg,  Baldwin,  Gieening,  Seek- 
no-further,  and  others),  the  blue  plums,  cherry,  white  potato,  barley,  and 
oats  attain  their  highest  perfection. 

(5)  Carolinian  Zone^  where  the  sassafras,  tulip  tree,  hackberry, 
sweet  gum,  and  persimmon  first  make  their  appearance,  together  with 
the  opossum,  gray  fox,  fox  squirrels,  cardinal  bird,  Carolina  wren, 
tufted  tit,  yellow-breasted  chat,  and  gnatcatcher.  In  this  zone  the  Ben 
Davis  and  wine-sap  apples,  the  peach,  apricot,  quince,  sweet  potato, 
tobacco,  and  the  hardier  grapes,  such  as  the  Concord,  Catawba,  and 
Isabella,  reach  their  best  condition*. 

(6)  Austroriparian  Zone,  where  the  long-leaved  pine,  magnolia,  and 
live  oak  are  common  on  the  uplands  and  the  bald  cypress  and  cane  in 
the  swamps.  Here  the  mockingbird,  painted  bunting,  red  cockaded 
woodpecker,  and  chuck-wills-widow  are  characteristic  birds,  and  the 
cotton  rats,  ricefield  rats,  wood  rats,  little  spotted  skunks,  and  free- 
tiiiled  bats  abound.  This  is  the  zone  of  the  cotton  plant,  sugar  cane, 
rice,  pecan,  and  peanut;  of  the  oriental  pears  (LeConte  and  Kieffer), 
the  scuppernong  grape,  and  of  the  citrus  fruits — the  orange,  lemon,  lime, 
and  shaddock.  In  its  western  continuation  (the  Lower  Sonoran)  the 
raisin  grape,  olive,  and  almond  are  among  the  most  important  agricul- 
tural products,  and  the  fig  ripens  several  crops  each  year. 

Still  further  south  is  the  Tropical  region,  which,  in  the  United  States, 
is  restricted  to  southern  Florida  and  extreme  southeast  Texiis,  along 
the  lower  Kio  Grande  and  Gulf  coast.  Among  the  tropical  trees  that 
grow  in  southern  Florida  are  the  royal  palm,  Jamaica  dogwood, 
machined,  mahogany,  and  mangrove;  and  among  the  birds  may  be 
mentioned  the  white-crowned  pigeon,  Zanaida  dove,  quail  doves, 
Bahama  vireo,  Bahama  honey-creeper,  and  caracara  eagle.  The 
banana,  coacoauut,  date  palm,  pineapple,  mango,  and  cherimoyer  thrive 
in  this  belt. 

The  Division  of  Ornithology  and  Mammalogy  is  engaged  in  tracing 
the  courses  of  these  various  zones  across  the  continent  and  in  the 
prepanition  of  large  scale  maps  on  which  their  boundaries  are  sliown 
in  dift'erent  colors.  These  maps  should  be  of  value  to  the  agriculturist 
in  showing  the  position  of  his  farm  with  reference  to  the  life  zone  in 
wliicli  it  lies,  thus  giving  him  a  key  to  the  crops  most  likely  to  succeed, 
for  it  has  just  been  shown  that  the  fauna  and  flora  of  a  region  may  be 
made  to  serve  as  a  reliable  index  to  its  agricultural  capabilities.  The 
further  from  the  center  of  abundance  a  particular  crop  can  be  made  to 
thrive  tlie  higher  price  it  will  command,  always  provided  it  is  near  a 
market.  Hence  the  imiK)rtance  of  utilizing  the  northern  prolongations 
and  islands  of  the  southern  zones  and  the  southern  prolongations  and 
islands  of  the  northern  zones  for  the  cultivation  of  agrirultural  prod- 
ucts that  otherwise  must  be  transported  considerable  distances. 

METHOD  OF  WORK. 

The  collection  of  data,  on  the  distribution  of  species  was  begun  by 
the  writer  several  years  before  the  establishment  of  the  division  and 
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lias  been  carried  on  almost  coiitiuuously  to  the  present  time.  Since 
the  enlargement  of  the  scope  of  the  investigation,  authorized  by  Con- 
gress in  1890,  the  work  has  been  i)ressed  with  increased  vigor  and  on 
a  scale  never  belbre  attempted.  The  aim  from  the  first  has  been  to 
obtain  accurate  and  complete  data  for  mapping  the  distribution  of 
individual  species,  and  at  the  same  time,  by  combining  these  maps  and 
by  independent  field  work,  to  ascertain  the  boundaries  of  the  natural 
life  zones  of  the  country. 

In  order  to  secure  the  utmost  economy  of  time  and  labor  in  the  prep- 
aration of  these  maps,  the  published  information  relating  to  each 
species  and  all  manuscript  records  in  the  possession  of  the  division 
are  first  carefully  tabulated  on  schedules,  care  being  taken  to  reject 
everything  which  is  not  entirely  reliable.  In  mapping  birds  it  is  nec- 
essary to  separate  the  records  of  the  breeding  ranges  from  those  of  the 
winter  and  migration  ranges  of  each  species.  The  localities  tabulated 
on  the  schedules  are  transferred  to  large  scale  maps,  each  record  on  the 
schedule  being  indicated  on  the  map  by  a  red  spot  at  the  point  where 
the  species  in  question  has  been  found.  The  area  within  the  peripheral 
spots  is  then  carefully  colored  by  some  one  personally  familiar  with  the 
topography  of  the  region.  Thus  the  map  becomes  a  graphic  represen- 
tation of  the  schedule,  and  vice  versa  the  latter  may  be  regarded  as  an 
index  to  and  authority  for  the  map.  This  map  now  forms  the  basis  of 
field  investigations,  the  object  of  which  is  to  trace  out  in  greater  detail 
the  actual  boundaries  of  the  distribution  of  the  species.  By  studying 
at  one  time  the  ranges  of  all  the  species  inhabiting  a  given  region  the 
work  is  carried  on  rapidly  and  economically. 

BIOLOGICAL   SURVEYS. 

In  1889  a  system  of  biological  surveys  wa.s  begun  for  the  purpose  of 
mapping  in  detail  the  boundaries  of  the  natural  life  zones  of  our  coun- 
try, at  the  same  time  securing  data  and  specimens  illustrating  the  dis- 
tribution and  status  of  the  vaiious  species.  The  San  Francisco  Moun- 
tain plateau  in  northern  Arizona  was  selected  for  work  the  first  season 
(1889),  and  an  area  of  some  12,000  square  miles  was  mapped.  In  1890 
a  reconnaissance  was  made  of  nearly  20,000  square  miles  in  Idaho.  In 
1891  the  Death  Valley  Expedition  was  engaged  in  similar  work  in  the 
arid  region  of  southern  California  and  Nevada,  and  covered  about 
100,000  square  miles  between  the  Colorado  River  and  the  Pacific  Ocean, 
connecting  on  the  east  with  the  field  work  of  1889.  Thus,  up  to  the 
beginning  of  1892  there  had  been  surveyed  with  more  or  less  detail  an 
area  larger  than  the  whole  of  New  England,  with  New  York  and  New 
Jersey  added,  or,  approximately,  equal  to  the  States  of  Nebraska  and 
Iowa  combined. 

A  much  larger  area  had  been  covered  in  a  diflPerent  way  by  field  agents 
who  have  been  engaged  in  securing  data  in  various  localities  and  in 
s'lDpleuienting  the  work  of  the  biological  surveys. 

'^iie  greatest  drawback  to  the  satisfactory  completion  of  the  biological 
yiAt^js  is  the  lack  o'  •^'^'^  '*^^,  topographic  contour  maps  to  serve  as  bases 
or  i»'"*^i»Hr  fii»?^"ij  ..  Vh'  iiqp  «i»o^^,g  of  thc  U.  S.  (^^xAogic^l  Sur- 
'**'  ^.  ..J-,  ,.'*  »f  ^hc    ifinr-     -.-<^istance  and 


«   ■  H.  I  »  ■  ,••  -S»t. 


■     '   ,     ^          K,i  ■  '     ji.      /*Oav,^.oi.   -n..  vv.^   JM.  ti.c  Kocky  Moun- 

-• '  I     -*;        •'-  *M>e'    •     i  f»i/ii_  J  tah  and  Idaho  completely  across  the 
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State  of  Wyoming,  thus  connecting  the  work  of  previous  years  in  the 
Great  Basin  with  the  western  part  of  the  Great  Plains.  A  large  part 
of  Wyoming  was  found  to  be  from  1,000  to  3,000  feet  lower  than  repre- 
sented on  the  latest  maps,  and  consequently  to  have  a  warmer  summer 
climate  and  to  belong  to  a  more  southern  life  zone  than  previously 
supposed.  Thus  the  Wind  River  and  Bighorn  basins  and  the  plains 
east  of  the  Bighorn  Mountains  fall  within  the  Upper  Sonoran  Zone 
instead  of  the  Transition.  This  area  is  of  considerable  imx>ortaBe'e 
from  an  agricultural  standpoint,  from  the  fact  that  it  marks  the  north- 
ern extension  of  the  ranges  of  certain  southern  species  of  plants  and 
animals.  A  special  effort  was  made  to  determine  the  position  of  the 
boundary  between  the  Upper  Sonoran  and  Transition  zones  in  the 
States  of  Nebraska,  North  and  South  Dakota,  and  Montana.  Further 
south,  field  work  was  carried  on  in  Kansas,  Colorado,  and  New  Mexico; 
and  further  west,  in  California,  Nevada,  and  western  Oregon. 

The  study  of  the  faunal  affinities  and  agricultural  resources  of  the  arid 
tropical  and  semitropical  or  Lower  Sonoran  zones  on  the  table-land  of 
Mexico  has  been  continued  during  the  year,  with  the  result  that  mate- 
rial and  data  of  great  value  have  been  accumulated  which  throw  light 
upon  problems  presented  in  corresponding  areas  in  the  arid  regions  of 
the  southwestern  United  States. 

ECONOMIC  RELATIONa 

Work  under  this  head  consists  in  the  study  of  those  habits  of  birds 
and  mammals  which  have  a  direct  bearing  on  agriculture,  favorable  or 
unfavorable,  and  in  the  preparation  of  the  results  for  publication. 
Information  is  obtained  mainly  by  the  following  methods:  (1)  By  study 
of  the  habits  of  species  in  the  field,  both  by  the  division  staff  and  by 
voluntary  agents;  (2)  by  the  examination  in  the  laboratory  of  the  con- 
tents of  stomachs  and  crops,  with  a  view  to  the  accurate  determination 
of  the  character  of  the  food;  (3)  by  study  of  the  literature  of  the  sub- 
ject, which  involves  the  collation  of  published  notes  from  widely  scat- 
tered sources. 

Supplementary  investigations  and  exx>eriments  frequently  become 
necessary  for  the  settlement  of  particular  questions,  such  as  the  best 
methods  of  limiting  or  exterminating  harmfrd  species,  or  of  protecting 
and  encouraging  those  which  are  beneficial 

The  bulletin  on  the  common  crow,  announced  last  year  as  practi- 
cally finished  except  for  the  report  on  the  insect  contents  of  the  stom- 
achs, was  somewhat  delayed  by  the  receipt  of  several  hundred  addi- 
tional stomachs,  and  still  further  by  the  fact  that  the  entomologist-s 
rex>ort  on  the  insect  food  materially  modified  some  of  the  conclusions, 
necessitating  many  changes  in  the  text.  It  is  now  about  ready  for 
transmittal.  This  bulletin  is  based  primarily  on  the  examination  of  the 
stomachs  of  more  than  900  crows,  young  and  old,  taken  at  all  seasons  of 
the  year  and  from  every  section  of  the  United  States;  and,  in  addition, 
contains  summaries  of  the  rei)orts  of  several  hundred  corresi)ondents, 
and  a  review  of  the  published  matter  relating  to  the  economic  status  of 
the  crow.  The  i)ercentage  of  each  item  of  food  has  been  determined 
and  its  importance  estimated;  and  the  insect  food  has  been  studied 
and  reported  on  by  specialists  under  the  direction  of  the  entomologist 
of  the  Department. 

Good  progress  has  been  made  on  a  similar  bulletin  relating  to  the 
crow  blackbird,  and  more  than  1,100  stomachs  of  that  species  have  been 
examined.    About  150  stomachs  of  other  blackbirds  were  also  exam- 
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ined,  as  well  as  545  stomachs  of  woodpeckers,  about  200  of  the  crow, 
and  a  few  of  other  birds.*  The  total  number  of  bird  stomachs  examined 
during  the  year  is  2,064.t 

The  collection  now  numbers  20,102  stomaclis,  having  been  increased 
during  the  year  by  the  addition  of  3,900.  This  is  not  only  the  largest 
number  added  during  any  one  year  in  the  history  of  the  division,  but 
the  stomachs  are  of  unusual  importance,  being  mainly  those  of  tho 
species  directly  affecting  the  interests  of  the  agriculturist.  The  refer- 
ence collection  of  seeds  and  other  samples  of  bird  food  has  also  been 
materially  increased. 

EXHIBIT  AT  THE  WORLD'S  COLUMBIAN  EXPOSITION. 

Considerable  time  and  labor  were  expended  by  the  division  in  the 
preparation  and  instiillation  of  an  exhibit  for  the  World's  Fair.  The 
principal  object  in  view  was  to  show  the  character  of  the  work  in  which 
this  division  is  engaged.  This  was  accomplished  by  grapliic  illustra- 
tions showing  the  geographic  distribution  of  the  mammals  and  birds 
in  the  United  States  and  the  economic  status  of  the  species.  In  the 
former  line,  the  great  fact  that  animals  and  plants  are  distributed  in 
broad  belts  or  zones,  tho  boundaries  of  which  are  fixed  primarily  by 
temperature,  was  shown  by  means  of  three  large  models.  One  of 
these  was  a  miniature  mountain  slope  on  which  mounted  specimens  of 
characteristic  mammals  and  birds  were  so  assembled  as  to  bring  before 
the  eye  at  a  glance  the  successive  faunas  of  different  elevations. 
Another  was  a  large  topographic  relief  model  of  the  area  covered  by 
the  Death  Valley  Expedition.  On  this  model,  and  on  an  adjoining 
relief  map  of  the  United  States,  the  life  zones  were  shown  in  different 
colors.  The  models  were  accompanied  by  enlarged  photographs  of 
desert  S(;enery,  with  characteristic  animals  and  plants.  The  subject 
was  still  further  illustrated  by  maps  of  the  United  States,  colored  to 
show  the  areas  inhabited  by  individual  species  and  genera  of  mammals^ 
birds,  reptiles,  and  i)lants. 

Groups  of  mammals  and  birds,  beneficial  and  harmful,  each  hand- 
somely numnted  and  surrounded  by  its  accustomed  food  supply,  con- 
stituted the  exhibit  which  was  designed  to  illustrate  the  economic 
relations  of  the  species. 

Tlie  importance  of  bird  life  to  the  farmer  wa.s  further  shown  by  an  ex- 
hibit of  the  food  of  various  species  of  birds,  ea«h  item  of  which  was  care- 
fully  labeled.  Groups  of  mounted  hawks  and  owls  in  the  a<5t  of  killing  or 
eating  some  animal  habitually  preyed  upon,  illustrated  the  gain  or  loss 
which  each  is  likely  to  bring  to  the  farmer.  A  series  of  stuffed  skins 
of  the  birds,  mice,  squirrels,  and  other  animals  which  have  been  found 
in  the  stomachs  of  various  species  showed  interesting  facts  regarding 
the  food  habits  of  owls.  These  are  but  a  few  of  the  many  novel  fea- 
tures of  the  exhibit,  which  it  is  believed  was  both  iustructive  and 
practical  and  justified  the  time  devoted  to  its  preparation. 

*  ("lie  hundred  and  foity-fivc  stoiuju'lis  of  the  kingbird  or  hee  martin  were  exaiu- 
ined  during  tho  year,  and  tho  results,  together  with  those  obtaineil  from  twenty- 
five  previous  examinations,  form  the  basis  of  a  apecial  paper  on  the  food  of  the 
kin<!:bird,  an  abstract  of  which  accompanies  tliis  report. 

t'J'his  determination  of  the  food  of  species  by  <^xamination  of  the  Btomaeh  con- 
tents forms  one  of  tho  most  important  features  in  the  economic  work  of  the  division. 
Most  of  the  errors  due  to  ordinary  observation  are  eliminated,  and  a  foundation  of 
artuiil  I'act^  is  obtained  which, 'in  connection  with  competent  lield  work,  insuiM 
■"diable  conclusions.  *» 
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FOOD  HABITS  OF  THE  KINGBIRD  OR  BEE  MARTIN. 

{Tyrannua  tyrannu8.) 
By  Walter  B.  Barrows. 

The  kingbird  or  bee  martin  is  the  largest  common  flycatcher  in  the 
United  States,  and  is  too  well  known  to  need  iany  extended  description. 
It  is  widely  distributed  during  the  breeding  season,  nesting  abundantly 
in  all  the  States  east  of  the  Eocky  Mountains,  and  less  commonly  in 
Idaho,  Utah,  Washington,  eastern  Oregon,  and  Northeastern  Califor- 
nia. It  winter  it  migrates  southward  to  the  West  Indies,  Mexico,  Cen- 
tral and  South  America,  a  few  remaiiyng  along  the  Gulf  coast  and  in 
southern  Texas. 

During  its  stay  in  the  United  States  the  kingbird  feeds  mainly  on 
insects,  which  form  at  least  85  per  cent  of  all  its  food  from  April  to 
September. 

The  material  available  for  a  study  of  the  food  of  this  bird  includes 
the  published  records  by  various  naturalists  of  something  less  than  fifty 
dissections  made  at  different  times  during  the  last  twenty  years,  to 
which  are  now  added  the  results  of  the  examination  of  171  stoQiachs 
by  specialists  of  this  Department.  These  stomachs  came  from  19  dif- 
ferent States,  the  District  of  Columbia,  and  Canada,  and  were  collected 
during  six  months  of  the  year.  The  preliminary  examination  was 
made  by  Prof.  F.  E.  L.  Beal,  who  estimated  the  percentage  of  vegeta- 
ble and  animal  food  and,  with  the  assistance  of  the  writer,  made  a  pro- 
vision^ analysis  of  the  insect  material.  Subsequently  the  entire  insect 
material  was  submitted  to  the  Division  of  Entomology,  and  the  insects 
were  ciirefully  identified  under  the  direction  of  Prof.  0.  V.  Eile^^  mainly 
by  Mr.  Theodor  Pergando  and  Mr.  D.  W.  Coquillet.  A  careful  exami- 
nation shows  beyond  all  question  that  the  kingbird  eats  many  more 
injurious  insects  than  beneficial  ones,  and  although  it  eats  many  pre- 
daceous  insects  such  as  dragon  flies  (Neuroptera)  and  Ichneumonid 
insects  which  are  decidedly  beneficial,  yet  these  evils  are  far  outweighed 
by  the  immense  numbers  of  harmful  insects  regularly  consumed. 

Scarcely  any  trait  of  the  kingbird  is  so  well  known,  or  at  least  so 
largely  believed,  as  its  fondness  for  honey  bees,  but  the  mere  fact  that 
the  birds  are  seen  lingering  about  the  hives  is  not  suiticient  evidence 
that  they  are  doing  any  harm  to  the  bees.  Many  of  our  best  natural- 
ists have  contended  that  the  injury  to  beehives  was  too  sliglit  to 
deserve  notice,  and  that  the  myriads  of  destructive  insects  which 
were  eaten  repaid  the  farmer  or  even  the  apiarist  many  times  over. 
It  has  been  noticed  also  that  the  bird  appeared  to  prefer  the  drones. 
Among  the  171  stomachs  examined  only  14,  or  less  than  one-twelfth 
of  the  entire  number,  contained  any  traces  of  the.  honey  bee  {Apis 
mellijica)^  while  the  total  number  of  bees  found  was  but  50;  of  these, 
40  were  i)ositively  identified  as  drones  and  only  4  were  unquestionably 
workers.  The  remains  of  the  other  6  were  so  fragmentary  as  to  ren- 
der imi)03sible  anything  beyond  the  determination  of  the  species. 
In  several  cases  in  which  the  birds  had  been  shot  near  a  hive  no 
traces  of  bees  were  found  in  their  stomachs.  The  results  of  these  exami- 
nations show  that  not  more  than  1  kingbird  in  12  catches  honey  bees, 
and  that  not  more  than  10  per  cent  of  the  insects  caught  are  workers. 

Among  the  enemies  of  the  bee  may  be  mentioned  certain  insects, 
notably  the  so-called  robber  flies  belonging  to  the  family  A«i7tdtfp,  which 
do  far  more  damage  than  birds.    These  robber  flies  are  large,  stout, 
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long-bodied  flies,  ofteu  covered  with  stiff  hairs.  According  to  Prof. 
D.  V.  Riley,  one  s])ecies  (Trupanea  apivora)  has  been  known  to  kill  141 
lioney  bees  in  a  single  day.  In  the  stomachs  examined  by  this  Depart- 
[uent  not  less  than  6  kingbirds  were  found  to  have  eaten  these  robber 
Hies,  and  in  one  case  at  least  6  flies  were  found  in  a  single  stomach, 
[t  is  very  probable,  therefore,  that  the  killing  of  these  robber  flies  would 
3ompensate  for  the  4  working  bees,  which  were  all  we  know  to  have 
[)een  killed  by  the  171  kingbirds. 

Although  practically  insectivorous,  the  kingbird  has  long  been  known. 
to  feed  on  fruits  of  various  kinds.  Among  many  hundreds  of  com- 
plaints received  by  tli^  Department  during  the  last  seven  years  regard- 
ing the  destruction  of  fruit  by  various  birds,  the  kingbird  has  been 
iicntioned  as  a  fruit-eater  in  only  three  instances,  when  it  has  been 
iccuscd  of  injuring  cherries  and  small  fruits.  Kearly  60  per  cent  of  the 
L71  stomachs  examined  contained  vegetable  food  in  amounts  varying 
from  a  mere  trace  to  100  percent,  but  only  2  contained  vegetable  mat- 
ter alone.  Of  the  total  quantity  of  food  eaten  about  12  per  cent  was 
sregetable  matter,  probably  all  fruit;  the  remainder  consisted  entirely 
)f  insects,  si)iders,  and  myriajwds.  No  less  than  22  species  of  fruits 
aave  been  identified  in  the  stomach  contents.  Three  stomachs  out  of 
J4,  collected  in  May,  contained  vegetable  matter,  mainly  remains  of 
raspberries  or  blackberries.  In  the  stomachs  collected  in  June  and 
July  were  found  remains  of  cherries,  mulberries,  blueberries,  and  huckle- 
3erries,  the  average  amount  for  the  month  of  June  being  4  per  cent 
md  for  July  8  per  cent.  In  August  more  than  twice  as  much  fnrit 
;\'as  eaten  as  in  July,  the  average  for  the  former  month  reaching  22  per  . 
5ent,  although  the  relative  number  of  stomachs  containing  fruit  was 
;ligbtly  smaller  than  in  July.  The  relative  amount  of  fruit  and  insects 
bund  in  the  stomachs  is  shown  in  the  following  table: 


Month. 


Lpril 

liiy 

MIJO 

ui}- 

I  u;jn8t  . . . 
«l)tember 

Total 


Number  of ! 
Htdniachs  < 
examined,  i 


3 
24 

32 
49 
59 

4 


Number  of  stom- 
achs containing— 


171 


Insects. 


3 

24 
32 
49 
67 

4 


169 


Fruit. 


3 

6 

32 

36 

4 


81 


Average  perceutafe 
of  food. 


Insects. 

Fruit. 

100 

97-5 

2-5 

96 

4 

92 

8 

78 

23 

55 

45 

88 
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REPORT  OF  THE  BOTANIST. 


Sir  :  I  have  the  honor  to  submit  herewith  my  report  as  Botanist  of 
the  XJ.  S.  Department  of  Agricultnre  for  the  period  from  March  8  to 
December  31,  1893. 

Very  respectfully, 

Frederick  Y.  Covtlle, 

BotanisU 
Hon.  J.  Sterling  Morton, 

Secretary. 


The  former  Botanist,  Dr.  George  Vasey,  was  removed  by  death  on 
the  4th  day  of  March,  1893,  after  a  period  of  twenty-one  years'  labor 
in  the  same  official  capacity.  The  untiring  industry  with  which  he 
devoted  himself  to  his  work  can  be  appreciated  best  by  reference  to 
tbe  r^sum^s  which  were  published  in  the  Annual  Keports  of  the  Com- 
missioner and  later  of  the  Secretary  of  Agriculture. 

As  partially  indicative  of  the  work  accomplished  by  the  Division  of 
Botany  before  March  ^,  1893,  a  list  of  its  publications  up  to  that  date 
is  hero  given.  Prior  to  the  year  1883  all  official  reports  of  the  work  of 
this  division,  like  those  of  nearly  all  other  branches  of  the  Department, 
were  i>ublished  in  the  Annual  Rejwrt  of  the  Commissioner  of  Agri- 
culture. 

PUBLICATIONS  PRIOR  TO  MARCH  8,  1893. 

BULLETINS. 

Bulletin  No.  1.     Report  oi"  an  Investigation  of  the  Grasaes  of  the  Arid  Districts  of 

Kansas,  Nebraska,  and  Colorado.     By  George  Vasey.     1886.    8°,  pp.  19, 13  plates. 
Bulletin  No.  2.    Report  on  the  Fungous  Diseases  of  the  Grape  Vine.     By  F.  Lamson- 

Scribner.     1886.    8^,  pp.  136,  7  plates. 
Bulletin  No.  3.     Grasses  of  the  South.    A  Report  on  Certain  Grasses  and  Forage  Plants 

for  Cultivation  in  the  South  and  Southwest.     By  George  Vasey.     1887.    8-^,  pp. 

63,  26  plates. 
Bulletin  No.  4.    Desiderata  of  the  Herbarium  for  North  America  North  of  Mexico. 

RauunculacesB  to  Rosaceee,  inclusive.     By  George  Vasey.    1887.    8°,  pp.  15. 
Bulletin  No.  5.    Report  on  the  Experiments  made  in  1887  in  the  Treatment  of  the 

Downy  Mildew  and  the  Black-rot  of  the  Grape  Vine ;  with  a  chapter  on  the 

Apparatus  for  Applying  Remedies  for  these  Diseases.    By  F.  Lamson-Scribner. 

1888.    8^,  pp.  113;  illustrated  by  figures  in  the  text. 
Bulletin  No.  6.    Grasses  of  the  Arid  Districts.    Report  of  an  Investigation  of  tbe 

Grasses  of  the  Arid  Districts  of  Texas,  New  Mexico,  Arizona,  Nevada,  and  Utah, 

in  1887.    By  George  Vasey,  S.  M.  Tracy,  and  G.  C.  Nealley.    1888,    8^,  pp.  61, 

30  plates. 
BuUetiu  No.  7.     Bl&ck-Tot  (Lcestadia  Bidwellii).    By  F.  Lamson-Scribner  and  Pierr* 

Viala.    1888.    8°^  pp.  29,  1  plate. 
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Bulletin  No.  8.  A  Kocord  of  soiiio  of  tLo  Work  of  the  Division,  iucludiug  Extracts 
from  C(»rre8i)ondeuco  aud  other  Coiumuuica lions.  By  George  Vasey  and  B.  T. 
Galloway.     1889.     8^,  pp.  67. 

Bulletin  No.  9.  Peach  Yellows:  A  Preliminary  Report.  By  Erwin  P.  Smith.  1888. 
8  ',  pp.  254,  9  maps,  37  i)late8. 

Bulletin  No.  10.  Report  on  the  Experiments  Made  in  1888  in  the  Treatment  of  the 
Downy  Mildew  and  Black-rot  of  the  Grape  Vine.  By  P.  Lamsou-Scrihuer,  Alex. 
W.  Pearson,  H.  L.  Lyman,  Hermann  Jaeger,  A.  M.  Howell,  and  M.  Prillienx. 
1889.    8^',  pp.  01,  2  plates. 

Bullotin  No.  11.  Report  on  the  Experiments  made  in  1889  in  the  Treatment  of  the 
Fungous  Diseases  of  Plants.     By  B.  T.  Galloway.     1890.     8°,  pp.  119,  8  plates. 

Bulletin  No.  12.*  (brasses  of  the  Southwest.  Plates  and  Descriptions  of  the  Grasses 
of  the  Desert  Region  of  Western  Texas,  Now  Mexico,  Arizona,  and  Southern 
California.  By  George  Vasey.  Part  i. — Issued  October  13,  1890.  Roy.  8^,  pp. 
107,  50  plates.     Part  ii. — Issued  December,  1891.     Roy.  8^,  pp.  108,  50  plates. 

Bulletin  No.  13.*  Grasses  of  the  Pacific  Slope,  luclndirg  Alaska  and  the  Adjacent 
Islands.  Plates  and  Descri})tion8  of  the  Grasses  of  California,  Otegon,  Washing- 
ton, and  the  Northwestern  Coast,  including  Alaska.  By  George  ^■a8ey.  Part  i. 
Issued  October  20, 1892.     Roy.  8-,  pp.  108,  50  plates. 

Bulletin  No.  14.  Ilex  Cassine,  the  Aboriginal  North  American  Tea.  Its  Historj',  Dis- 
tribution, and  Use  among  the  Native  North  American  Indians.     By  E.  M.  Halo, 

1891.  8-,  pp.  22,  1  plate. 

CONTRIBUTIONS. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  I,  No.  1.  List  of  Plants  Col- 
lected by  Dr.  Edward  Palmer  in  1888  in  Southern  California;  by  George  Vasey 
and  J.  N.  Rose.  List  of  Plants  Collected  by  Dr.  Edward  Palmer  in  18^9  at  (1) 
Lagoon  Head,  (2)  Cedros  Island,  (3)  San  Benito  Island,  (4)  Guadalupe  Island, 
.  (5)  Head  of  the  (xulf  of  California;  by  George  Vasey  and  J.  N.  Rose.  Issued 
June  13,  1890.     8^,  pp.  viii,  1-28. 

Contril.utioiis  from  the  U.  S.  National  Herbarium,  Vol.  i.  No.  2.  Upon  a  Collectiou 
of  Plants  made  by  Mr.  (i.  C.  Nealley  in  the  Region  of  the  Rio  Grande,  in  Texas, 
fi'om  Brazt^s  Santiago  to  VA  Paso  County.  By  John  M.  Coulter.  Issued  Juuo 
28,  18iK).     8-,  pp.  Ill,  29-61,  index. 

Contribuiions  from  the  U.S.  National  Herbarium,  Vol.  i.  No.  3.  List  of  Plants 
Culleeled  by  Dr.  Edward  Palmer  in  Lower  California  and  Western  Mexico,  at 
(1)  La  Pa/,  (2)  San  Pedro  Martin  Island,  (3)  Raza  Island,  (4)  Santa  Rosalia  and 
Santa  Agueda,  (5)  Guavmas.  By  George  Vasey  and  J.  N.  Rose.  Issued  Novem- 
ber 1,  18110.     8^,  pp.  Ill,  03-90,  iiidex. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  I,  No.  4.  List  of  Plants  Col- 
licted  by  Dr.  Edward  Palmer  in  1890  in  Western  Mexico  and  Arizona,  at  (1) 
Alamos,  (2)  Arizona.  By  J.  N.  Rose.  Issued  June  30,  1891.  8^,  pp.  ill,  91-127, 
index,  10  ])lales. 

Contributions  from  the  U.  S.  National  Herbarium.  Vol.  i.  No.  5.  Libt  of  Plants 
Collected  bv  Dr.  Edward  Palmer  in  18^0  on  Carmen  Island.  By  J.  N.  Rose.  List 
of  Plants  (^dlected  by  the  U.  S.  S.  Albatross  in  1877-91  along  the  Western  Const 
of  America ;  by  J.  N.  Rose,  D.  C.  Eaton,  J.  W.  Kckfeldt,  and  A.  W.  Evans.  Revis- 
ion of  the  North  American  species  of  llotfmauseggia;  by  E.  M.  Fisher.  System- 
ati<^  and  Alphabetic  Index  of  New  Species  of  North  American  Phanerogams  and 
Pterido])hvtes,  puMisljed  in  1891;   by  Josephine  A.  Clark.     Issued  September  20, 

1892.  H-. "  ].p.  V,  129-188,  index,  5  p'lates. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  i,  No.  6.  List  of  Pliints  Col- 
lected by  C.  S.  Sheldon  and  M.  A.  Carleton  in  the  Indian  Territory  in  1891 ;  by  J.  M. 
llolzinjier.  Observations  of  the  Native  Plants  of  Oklah(»ma  Territory  and  Adja- 
cent 1  >istricts,  by  M.  A.  Carleton.  Issued  December  6, 1892.  8^.  ppi  v,  189-232, 
index,  2  plates. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  ii.  No.  1.  Manual  of  the 
Pbanertuxams  andPteridophytes  of  Western  Texas.  By  John  M.  Coulter.  Issued 
Juno  27,  1891.     8^\  pp.  v,  and  1-152,  index,  1  plate. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  ii,  No.  2.  Manual  of  the 
I*lianero«:ams  and  Pterido])hytesof  West^^rn  Texas.  By  John  M.  Coulter.  Issued 
June  1,  1892.     8  %  pp.  V,    153-345,  index,  2  plates. 

Contributions  from  the  U.  S.  National  Herbarium,  Vol.  iii,  No.  1.  Monograph  of 
the  Grasses  of  the  United  States  and  British  America.  By  George  Vasey.  Issued 
February  25,  1892.     8-,  pp.  v,  1-89,  index. 


^  Extra  editions  c»f  Bulletins  Nos.  12  and  13  have  been  issued  also  as  Volumes  I 
U)d  II  <»«'  a  work  entitled.  Illustrations  of  North  American  Grasses. 
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ANNUAL  UEFOUTS.* 


Report  of  the  Botanist  for  the  year  1886.     By  George  Vasey.     1887.    8^,  pp.  69-93, 

21  plates. 
Report  of  the  Botanist  for  the  year  1888.     By  George  Vasey.     1889.     8*-\  pp.  305-324, 

13  plates. 
Report  of  the  Botanist  for  the  year  1889.     By  George  Vasey.     1890.    8^,  pp.  377-396, 

11  plates. 
Report  of  the  Botanist  for  1890.     By  George  Vasey.     1891,  8^\  pp.  375-392,  8  plates. 
Report  of  tbe  Botanist  for  1891.     By  George  Vasey.     1892.    8^,  pp.  341-358,  lOplates. 

MISCELLANEOUS.! 

Special  Report  No.  63.  The  Grasses  of  the  Unite<l  States;  being  a  Synopsis  of  the 
Tribes  and  Genera,  with  Descriptions  of  the  Genera,  and  a  List  of  the  Species. 
By  George  Vasey.     1883.    8°,  pp.  47. 

The  Agricultural  Grasses  of  the  United  States;  by  George  Vasey.  The  Chemical 
Composition  of  American  Grasses;  by  Cliflford  Kichafdsou.  1884.  8^,  pp.  144, 
120  plates. 

A  Descriptive  Catalogue  of  the  Grasses  of  the  United  States,  including  especially 
the  Grass  Collections  at  the  New  Orleans  Exposition,  made  by  the  U.S.  Depart- 
ment of  Agriculture  and  the  State  Exhibits  of  Grasses,  with  notes  on  such  species 
as  are  more  or  less  employed  in  agriculture,  or  deserving  of  trial  for  cultivation. 
By  George  Vasey.    1885.    8^,  pp.  110. 

Special  Bulletin.  The  Agricultural  Grasses  and  Forage  Plants  of  the  United  States, 
and  such  Foreign  Kinds  as  have  been  Introduced,  with  an  Appendix  on  the 
Chemical  Composition  of  Grasses,  by  Clifford  Richardson;  and  a  Glossary  of 
Terms  used  in  Describing  Grasses.  A  new,  revised,  and  enlarged  edition.  By 
George  Vasey.     1889,  8^,  pp.  148.     U4  plates. 

Grass  and  Forage  Experiment  Statioa  at  Garden  City,  Kans.  By  J.  A.  Sewall. 
Cooperative  Brancii  Stations  in  the  South.  By  S.  M.  Tracy.  1892.  Reprinted 
by  authority  of  the  Secretary  of  Agriculture  from  his  Annual  Report  for  1891. 
8^,  pp.  12. 

ORGANIZATION  OF  THE  DIVISION. 

Tbe  work  of  the  Division  of  Botany  as  outlined  by  act  of  Congress 
is  separable  into  two  gioups:  (1)  the  investigation  of  forage  plants, 
weeds,  niediciual  plants,  and  other  subjects  in  economic  botany ;  (2), 
the  custody  of  a  collection  of  plants  of  the  United  States,  and  to  some 
extent  of  other  countries,  and  continued  additions  to  it.  The  subjects 
mentioned  under  the  first  group  are  so  nearly  representative,  in  a  par- 
ticular line,  of  the  whole  work  of  the  Department  that  the  method  of 
their  execution  requires  no  especial  explanation.  But  the  treatment 
of  the  plant  collections,  in  view,  on  the  one  hand,  of  their  necessity 
in  the  work  of  the  Department,  and  on  the  other  hand,  of  the  large 
dimensions  which  they  have  assumed  and  the  increased  expenditure 
which  they  might  entail,  if  not  properly  managed,  is  a  subject  which 
requires  more  careful  consideration. 


With  regard  to  the  nature  of  these  collections  it  maybe  said  briefly 
that  they  contain  series  of  the  plants  brought  back  from  nearly  all 
the  transcontinental  surveys  from  the  time  of  Kicollet  and  Fremont 
onward,  and  from  United  States  Government  expeditions  to  the  Arctic 
regions,  to  South  America,  to  Africa,  and  to  the  islands  of  the  Pacific, 
together  with  sets  obtained  from  many  recent  collectors  in  the  newer 
parts  of  our  own  country,  many  miscellaneous  donations  of  amateur  or 

*  No  separate  editions  of  the  annual  report  of  the  Botanist  were  issued  prior  to  the 
one  for  1886,  nor  for  the  year  1887,  hut  they  may  be  found  in  the  Annual  Repoiis  of 
the  Commissioner  of  Agriculture. 

f  These  few  reports,  prepared  by  the  officers  of  the  Division  of  Botany,  have  been 
pubUshed,  not  in  tbe  regular  series  issued  by  that  division,  but  as  isolated  publica- 
tions or  in  general  series  of  the  Department. 
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professional  botaDists,  and  several  important  collections  received  from 
tlie  Government  herbaria  of  foreign  countries. 

The  Department  of  Agriculture  can  not,  on  the  one  band,  dispense 
with  the  use  of  these  collections,  nor  should  it,  on  the  other  hand,  sui)- 
port  a  botanical  museum  which  shall  be  unlimited  in  scope  and  erratic 
in  develoi)meut — a  subject,  consequently,  for  the  loose  expenditure  of 
uncertain  and  perhaps  extraordinary  amounts  of  money.  Having^ 
these  facts  in  view,  the  Botanist  has  presented  a  plan  designed  to 
satisfy  the  conditions  of  the  case.  The  main  features  of  this  plan  are, 
(1)  to  properly  house,  i)rotex5t,  and  arrange  the  collections;  (2)  to 
make  j)rovisioii  for  their  normal  and  healthy  growth  along  well-defined 
lines;  (3)  to  develop  the  collections  in  their  economic  aspects. 

NEED  OF  MORE  COMMODIOUS  QUARTERS. 

The  plan  in  question,  as  presented  in  a  letter  from  the  Botanist  to 
the  Secretary  of  Agriculture,  dated  November  8, 1893,  is  essentially  as 
follows : 

In  viow  of  tlio  present  pressing  need  in  tlie  Department  of  Agricoltare  for  more 
couimodious  qiuirters,  I  desire  to  subniit  an  ontliue  plan  to  reueve  the  oonffested 
condition  of  the  main  building,  and  to  provide  fireproof  Quarters  for  valnable 
property. 

There  are  in  constant  use  in  the  Division  of  Botany  collections  and  books  which 
have  been  in  ])rocoss  of  uccumulation  from  the  time  of  the  earliest  transcontinental 
purveys,  and  in  which  are  represented  the  natuial  vegetable  resonrcos  of  the  coun- 
try. These  collections  and  books  are  under  constant  liability  to  destmction  by 
lire,  and  in  the  event  of  such  a  deplorable  accident  could  never  be  entirely  replaced. 
Nor  could  they,  J  estimate,  be  brought  again  to  their  present  level  of  value  for  less 
than  $150,000. 

The  l)i vision  of  Botany  is  earnestly  desirous  of  making  use  of  these  materials  to 
increase  the  directly  practical  features  of  its  work,  and  the  moderate  enlargement 
of  its  quarters  preliminary  to  this  line  of  development  has  already  become  a  diffi- 
cult probloia  under  the  present  conditions. 

One  of  the  deticiencios  most  keenly  felt  at  present  by  the  Division  of  Botany  is 
the  lack  of  a  suflicieut  library.  A  nucleus  of  a  good  botanical  library  already  exists 
in  the  ]>epart.ment,  and  an  examination  of  several  of  the  larger  libraries  in  Wash- 
in  i^ton  has  disclosed  an  additional  number  of  works  devoted  to  botany,  the  use 
of  many  of  which  could  without  doubt  be  had  by  the  Department  of  Agrionlture 
under  proper  provisions  for  safe-keeping.  In  the  present  overcrowded  and  ^Jisafe 
Cdudition  of  the  division  the  Botanist  nas  not  thought  it  advisable  to  reqnesif  the 
loan  of  such  books.  The  Department  of  Agriculture  should  have  a  library  in  which 
accurate  information  regarding  the  vegetable  resources  of  the  world  woold  be  at  all 
times  accessible^  but  at  present  it-s  library  is  deplorably  deficient  in  this  class  of 
books. 

To  bring  about  the  desired  result  I  would  urge  that  steps  be  taken  at  an  early 

date  to  secure  a  suitable  building.     Since  the  style  of  this  building,  and  therefore 

the  cost,  must  bo  decided  in  part  by  the  requirements  of  the  case,  and  in  part  by  the 

liiianciiil  exigencies  of  the  Department,  two  general  plans  may  be  considered.     First, 

%  building  may  be  erected  which  shall  provide  fireproof  qun^ters  for  the  herbarium 

ind  the  otrioes  of  the  Division  of  Botany,  plain  in  design,  but  sufficiently  oommodi- 

)us  to  satisfy  immodiate  necessities.     Such  a  building  can  probably  be  erected  for 

K2r>,(M)0.    On  the  other  hand,  if  it  is  considered  desirable  to  provide  permanently  for 

he  herbaiium  and  the  work  connected  with  it,  a  larger  building  more  nearly  per- 

W't  ill  its  c<|uinment  and  of  a  design  architecturally  suitable  to  the  Department 

grounds  should  be  planned.     Tliis  building  might  at  first  be  nsed  to  good  advantage 

o  house  also  one  or  more  of  the  other  divisions  whose  work  is  closely  related  to  that 

d*  the  Division  of  Botany.     Without  having  made  a  detailed  plan  for  snch  a  strac- 

ure,  I  estimate  that  it  can  be  properly  built  and  equipped  for  $100,000,  and  that 

<'>.()0()  properly  expended  would  bring  the  botanical  library  to  a  high  standard  of 

'"^'•fulness. 

-s  a  final  means  for  defining  the  relations  of  these  botanical  collections,  empha- 
^,.>  ng  the'"  'i<»'-aeter  as  a  national  institution,  and  providing  for  their  soand  admin- 
8ira*'')»»   ♦>      .  iUMo.ure  '»f »»  '<•"'  "'♦"♦'•^niug  the  following  provisions  is  advocated: 
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Definition  of  the  National  Herbarium. 

(1)  That  the  name  United  States  National  Herbarium  skall  be  a  general  deeignA- 
tion  for  all  botanical  collections,  consisting  of  dried  plants  mounted  or  in  condition 
for  mounting,  seeds,  fruits,  and  other  vegetable  products,  or  representations  of  them, 
illustrating  the  uses  of  plants  or  the  xninciples  of  the  science  of  botany,  which  are 
now  in  the  custody  of  the  Department -of  Agrioultnrs,  in  charge  of  the  Botanist  of 
said  Department,  or  which  may  hereafter,  in  accordance  with  the  provisions  of  this 
bill,  be  added  to  these  collections. 

Custody  of  the  Xationdl  Herbarium, 

(2)  That  the  National  Herbarium  shall  be  in  the  custody  of  the  Department  of 
Agriculture,  and  the  Botanist  of  said  Department  shall  be  ex  officio  curator  of  said 
herbarium,  ti>  have  charge  of  the  collections,  under  the  direction  of  the  Secretary  of 
Agriculture,  and  to  be  responsible  for  their  management. 

Jddiiiona  io  the  National  Herbarium. 

(3)  That  in  addition  to  the  customary  methods  of  accession  by  gift,  deposit,  loan, 
or  purchase,  any  collection  of  plant  products  belonging  to  the  United  States  may, 
with  the  consent  of  the  chief  officer  of  that  branch  of  the  Grovemment  in  whose  cus- 
tody it  is,  be  received  as  an  addition  to  and  thus  become  a  part  of  the  National 
Herbarium. 

Establishment  of  sectional  collections. 

(4)  That  whenever  in  any  branch  of  the  Qovernment  necessity  shall  arise  for  the 
use  of  a  special  ])ortion  of  the  National  Herbarium,  such  portion  may  be  transferred 
as  a  sectional  collection  to  such  branch  of  the  Government:  Provided^  That  a  guar- 
anty of  the  proper  safe-keeping  of  such  sectional  collection  be  given,  and  that.said 
collection  bo  subject  to  recall  at  any  time. 

Ajypointment  of  the  Botanist. 

(5)  That  the  Botanist  of  the  Department  of  Agriculture  shall  be  appointed  by  the 
Secretary  of  Agriculture,  the  nomination  being  made  by  a  board  consisting  of  the 
president  of  the  Civil  Service  Commission,  the  secretary  of  the  Smithsonian  Insititn- 
tion,  and  the  president  of  the  National  Academy  of  Scienoee:  Provided,  That  the 
Secretary  of  Agriciilture  may  reject  any  nomination  and  that  the  rights  of  said 
Secretary  to  dismiss  the  Botanist  or  to  call  for  his  resignation  be  not  restricted. 

It  is  believed  that  by  the  adoption  of  a  course  similar  to  that  here  indicated,  an 
establishment  may  be  perfected  within  two  or  three  years,  clearly  defined  in  its  re- 
lations and  objects,  well  administered  and  fruitful  in  its  results,  and  that  the  cur- 
rent expenses,  unless  a  large  amount  of  additional  work  is  attempted,  will  not  exceed 
the  present  appropriation. 

In  the  course  above  outlined  for  the  treatment  of  the  Department's 
botanical  collections  the  Botanist  has  already  received  the  general 
approval  of  th«  Secretary  and  Assistant  Secretary  of  Agriculture,  and 
although  the  condition  of  the  national  finances  at  the  present  time  pre- 
vents any  recommendation  for  the  required  appropriation,  it  is  hoped 
that  the  wisdom  of  this  plan  may  so  apx>eal  to  Congress  as  to  receive 
from  that  body  ultimately  the  funds  necessary  to  carry  it  out, 

FORAGE  EXPERIMENTS  AT  GARDEN  CIT7,  KANS. 

In  the  year  1888,  240  acres  of  land  2  miles  from  Garden  City,  Kans^ 
were  secured  by  the  U.  S.  Department  of  Agriculture  on  a  free  five- 
years'  lease,  to  be  used  for  forage  experiments.  The  primary  object  of 
these  experiments  was  to  ascertain  whether  any  crops  other  than  those 
at  that  time  under  cultivation  in  the  southern  Great  Plains  (which  in 
dry  years  were  almost  utter  failures)  could  be  grown  in  that  region  suc- 
cessfully without  irrigation.  Beports  of  the  progress  of  these  experi- 
ments have  been  made  annually  by  the  Botanist;  those  for  the  first  year 
unfavorable,  for  the  second,  third,  and  fourth  years  promising  increas- 
i^^gly  gratifying  results. 

On  the  31st  day  of  Octoberof  the  present  year,  according  to  previous 
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arrangenieut,  the  experiment  farm  at  Garden  City  was  formally  closed^ 
the  personal  property  of  the  Department  in  use  there  having  been  pre- 
viously advertised  and  sold  at  public  auction. 

The  greatest  importance  of  the  results  attained  during  this  five-yeartf 
experiment  lies  not  more  in  the  fact  that  certain  forage  plants  have 
been  found  which  produce  uniformly  in  western  Kansas  a  good  crop 
of  hay,  than  in  the  fact  that  a  general  method  of  cultivation  in  such  sut 
arid  regions  has  been  brought  out  and  the  fundamental  reasons  forthe 
method  have  been  ascertained.  These  results  may,  therefore,  be  taken 
as  a  sound  basis  for  similar  experiments  on  forage  plants  in  other  parts 
of  the  western  United  States  in  which  similar  conditions  exist.  Pol- 
lowing  is  a  brief  account  of  the  method  recommended  for  producing  a 
forage  crop  without  irrigation  in  western  Kansas. 

PREPARAl^lON   OF   THE   SOIL. 

The  ground  should  be  plowed  to  a  depth  of  12  inches  and  broken  up 
as  much  as  ])Ossible  with  a  common  harrow.  The  soil  should  next  be 
pulverized  by  the  use  of  a  line- toothed  harrow  constructed  especially 
for  that  purpose.  The  following  directions  for  making  such  a  harrow 
are  given  by  Br.  J.  A.  Sewall,  superintendent  of  the  farm : 

Take  four  oak  planks,  each  lOfeetlong,  10  inches  wide,  and  2  inches  thick.  Intooaoh 
of  these  planks  drive  400  40-penny  wire  nails,  arranging  th^m  iu  4  rows  3  inches 
apart,  the  nails  also  3  inches  apart  in  each  row  and  projecting  to  a  distance  of  S 
inches  from  the  under  side  of  the  plank.  Fasten  tUo  4  planks  together  by  strong 
iron  strap  hinges,  bolted  on.  Two  clevises  for  attaching  the  whipple-trecs  are  then 
bolted  into  the  edge  of  the  forward  plank  and  the  harrow  is  ready  for  use. 

The  harrow  here  described  requires  four  horses.  A  smaller  one  might 
be  constructed  on  the  same  plan  to  be  drawn  by  two  horses,  but  it  is  prob- 
able that  the  expense  of  doing  the  same  work  with  the  smaller  harrow 
would  in  the  end  be  greater.  The  cost  of  this  fine  toothed  harrow, 
exclusive  of  labor  in  putting  it  together,  is  about  $6. 

As  a  final  preparation  before  seeding,  the  i)lowed,  harrowed,  and 
finch  arrowed  ground  should  be  thoroughly  rolled  and  the  upper  sur- 
face loosened  again  by  the  fine-toothed  harrow.  The  ground  is  now 
well  prepared  lor  the  seed. 

The  essential  jioints  in  this  method  of  soil  preparation  are  deep  plow- 
ing, pulverizing  the  soil  by  the  harrow,  and  heavy  rolling.  These  prin- 
ci])lcs  are  based  both  on  a  knowledge  of  the  practical  outcome  of  tkeir 
api)lication  and  uix)n  actual  experimental  measurement  of  the  amount 
of  water  thus  held  in  the  soil,  for  the  retention  of  moisture  in  the  ground 
until  it  can  he  used  gradually  by  the  growing  crop  is  the  important 
object  gained  by  this  method  of  soil  preparation.  In  all  future  experi- 
mentation in  the  growth  of  nonirrigated  crops  in  the  subarid  lands 
the  same  object  should  be  kei)t  prominently  in  mind. 

One  important  fact  must  be  mentioned  here,  namely,  that  after  the 
ground  is  plowed  the  harrowing  and  rolling,  and  if  possible  the  seed- 
ing also,  should  be  completed  with  the  greatest  dispatch  ])ossible,  since 
during  these  processes  the  loose  cimdition  of  the  upturned  soil  permits 
an  unusually  rapid  evaporation  of  the  moisture  which  it  contains.  The 
exact  time  of  plowing  is  a  question  which  must  depend  upon  the  care- 
ful judgment  of  the  farmer  himself,  keeping  in  mind  on  the  one  hand 
the  proper  time  for  planting  his  crops  and  on  the  other  hand  the  am- 
(lition  of  the  ground  itself  for  plowing.  In  these  regions  of  irregu- 
larly timed  rainfall  the  soil  may  remain  for  several  weeks  at  a  time  too 
diy  to  be  plowed,  and  even  if  it  could  be  reduced  to  the  desired  fine- 
ness no  ordinary  seed  would  germinate  in  it. 
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As  an  illustration  of  the  value  of  the  method  of  soil  preparation 
described  above  may  be  cited  an  experiment  made  by  Dr.  Sewall  in 
1892.  An  acre  of  new  land  was  plowed  to  the  depth  of  4  inches  and 
given  an  ordinary  harrowing.  This  ground  was  sowed  to  red  Texas 
oats,  a  crop  tested  during  that  season  on  soil  which  had  been  deeply 
plowed,  finely  harrowed,  and  rolled.  The  result  was  that  on  the  ground 
of  ordinary  tillage  18  bushels  of  grain  (by  weight  at  32  i)ounds  per 
bushel)  were  produced  per  acre;  on  that  prepared  by  the  siiecial  method 
employed  at  the  farm  82*7  bushels  per  acre.  There  is  no  doubt  what- 
ever that  by  a  proper  method  of  manipulating  the  soil  of  subarid  lands 
their  productiveness  may  be  remarkably  increased. 

THE  BEST  NONIRRIGATED  FORAGE    PLANTS  FOR   AVESTERN    KANSAS, 

The  necessary  steps  preliminary  to  planting  the  crop  have  already 
been  described,  and  these  steps  are  essentially  the  same  for  all  the  crops 
experimentally  cultivated  at  Garden  City.  The  next  important  consid- 
eration is  that  of  the  choice  of  seed,  and  in  this  respect  also  the  experi- 
ments have  been  decisive.  Four  plants  have  been  found  well  adapted 
to  cultivation  for  forage  in  this  region  without  irrigation,  as  follows: 

Red  Kaffir  corn. — This  is  one  of  the  varieties  of  sorghum  (iSor- 
glium  vulgart)  which,  instead  of  developing  a  large,  sugar-producing 
stem,  grows  principally  into  leaves.  The  seed  should  be  planted 
in  drills  during  the  last  week  of  May  or  the  first  week  of  June,  the 
drills  3.J  feet  apart  and  the  seeds  about  6  inches  distant  in  each  drilL 
The  crop  should  be  cultivated  not  with  a  plow  but  with  a  small  fine- 
toothed  harrow  constructed  after  the  manner  of  the  large  one  previously 
described.  This  red  Kaffir  corn  commonly  produces  a  crop  of  5  to  7 
tons  of  dry  fodder  per  acre,  which  is  greedily  eaten  by  stock,  and  is  by 
many  considered  superior  in  feeding  value  to  alfalfa. 

HUNGA.RIAN  BROME  {Bromus  incrmis), — Of  the  grasses  proper  this 
species,  which  has  long  been  cultivated  on  the  dry  plains  of  South- 
eastern Europe,,  has  proved  best  adapted  to  the  subarid  region  of 
western  Kansas.  It  is  a  perennial,  forming  a  permanent  meadow,  pro- 
ducing commonly  1^  to  3  tons  of  hay  per  acre.  The  present  season 
was  an  unprecedentedly  dry  one,  only  9  inches  of  rain  having  fallen 
up  to  September  1.  Of  this  only  3  inches  fell  before  the  middle  of 
July,  a  period  of  more  than  six  months,  and  on  no  one  day  did  the 
rainfall  exceed  0'7  inch,  an  amount  soon  evaporated  fi'om  the  surface 
of  the  soil  and  of  no  essential  value  to  a  growing  cro^).  Under  such 
adverse  conditions  a  field  of  Hungarian  brome  on  the  1st  of  July  had 
produced  a  scant  growth  of  blades  about  0  inches  long,  when  even  the 
native  buffalo  grass  of  the  surrounding  country  was  as  brown  and  dry 
as  if  dead.  Following  the  rains  of  late  July  the  Hungarian  brome 
produced  a  crop  of  about  1  ton  of  hay  per  acre.  The  present  season, 
it  must  be  remembered,  was  the  driest  ever  known  in  western  Kansas, 
and  the  ability  of  Hungarian  brome  to  produce  a  crop  under  the  most 
adverse  climatic  conditions  is  therefore  assured. 

Kative  GRASSES. — Two  native  grasses,  switch  grass  (Panicum  vir- 
gatum)  and  Colorado  blue-stem  {Agropyrum  glaucum)^  have  also  been 
found  successful,  though  to  a  less  marked  degree  than  Hungarian  brome. 

JERUSALE3I  CORN. — As  an  acccssory  of  the  forage  experiments,  a 
test  has  been  made  of  the  grains  best  adapted  to  the  same  region,  with 
the  result  that  one  of  the  varieties  of  sorghum,  known  as  Jerusidem 
corn,  has  been  found  a  valuable  crop.    It  produces  20  to  40  bushels  of 
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tbreslied  ^raiu  per  acre,  having  almost  the  same  feeding  properties  a 
maize.  AMiilc  there  is  at  tlie  present  time  no  general  market  for  thi 
grain,  its  local  value  as  human  food  and  for  feeding  hogs,  horses,  am 
cattle  is  highly  important,  especially  in  a  dry  season  like  the  proven 
when  the  wheat  and  corn  crops  iu  western  Kansas  were  total  falluref 


GRASSISS  FOR  THE  SOUTH. 

Li  tJie  year  1888  a  scries  of  forage  experiments  was  inaugurated  b^ 
the  U.  S.  Department  of  Agi'iculture,  in  collaboration  with  the  ilitissis 
sipin  Agricultural  Experiment  Station,  fr)r  the  purpose  of  imi)rovin| 
the  forage  ju'oduct  of  tlie  southern  United  States.  During  the  fev 
years  following,  cooperative  experiments  v>'ere  begun  at  the  stations  ii 
North  Carolina,  Georgia,  Florida,  and  Louisiana,  all  under  the  super 
vision  of  Prof.  S.  M.  Tracy,  of  Mississippi.  A  report  on  these  expert 
ments,  prepared  by  Prof.  Tracy  and  submitted  to  the  Botanist,  will  b< 
transmitted  for  publication  at  an  early  date. 

This  report  states  that  5()8  species  have  been  tried  experimentalb 
and  about  35  have  been  found  successful.  F(jr  the  purposes  of  practi 
cal  agriculture,  however,  about  a  dozen  of  these  species  will  ^11  the  cus 
tomary  needs  of  the  South  as  far  as  mciwlows  and  summer  pastures  vxi 
concerned.  The  lowland  region  of  the  Southern  States  is  divided  into  t 
types,  based  upon  the  characters  of  the  soil  as  employed  for  agrical 
tural  pur]>oses,  namely,  the  yellow  loam  soil,  alluvial  bottom  lands 
black  prairie  soil,  and  pine  woods  soil.  Vrof.  Tracy  has  given  ai 
account  of  the  forage  crops  best  adapted  to  each  of  these  soih 
and  the  best  fertilizers  to  be  used,  statements  which  his  careful  studj 
of  these  two  questions  and  his  long  and  practical  experience  with  th< 
needs  of  the  region  make  authoritative. 

As  emphasizing  the  value  of  these  experiments,  and  as  indicativi 
of  the  manner  in  which  the  South  has  taken  up  the  cultivation  of  tli< 
best  forage  plants,  the  statement  may  bo  made  thatthecensusretumsfoi 
1880  show  that  in  the  live  States  in  which  these  exiH?rimeuts  have  beei 
conducted  the  yield  of  hay  was  0-80  ton  per  acre,  as  compared  with  ai 
average  ol*  1-11  tons  for  the  whole  United  States.  The  report  of  tin 
Division  of  Statistics  for  November,  1803,  shows  that  during  thai 
season  these  live  States  had  increased  their  yield  to  1*66  tons  per  aero 
while  the  average  for  the  entire  country  was  1*32  tons. 

GINSENG  CTTLTURE. 

The  commercial  utilization  of  many  of  the  natural  plant  products  o 
the  Ignited  States  is  a  subject  bnnight  constantly  to  the  attention  o: 
♦^he  Division  of  Botany  by  innumerable  letters  and  specimens  from  al 
parts  of  the  country,  with  questions  reganling  tiie  value  and  uses  o 
certain  native  species.    In  pursnance  of  a  general  plan  to  definitely 

ascertain  the  real  utility,  or  t-o  increase  the  already  ascertained  utility 
of  some  of  these  products,  and  in  order  to  liave  actual  data  for  answer 

11  g  authoritatively  many  inquiries  on  a  particular  one  of  these  sub 

txits,  namely,  ginseng  culture,  an^angements  have  been  made  for  col 
^iitiixg  and  digesting  all  the  available  information  on  the  cultivation  o 

••rtC  plant.  The  market  value  of  the  dried  root  among  wholesale  pni 
inasers  is  from  82.50  to  84  per  i>ound,  and  its  rapid  cxiwrtation  to  tin 

;)liin*-^<^  nnrir**   i»a  '^Tiutiiafiixg  tlic  limited  uatural  supply. 
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MBBICINAIm  FIiANTS. 

Tlie  questiou  of  employing  our  native  medicinal  plants  as  remedies 
in  disease  lias  been  for  several  years  a  subject  of  general  consideration 
by  the  Division  of  Botany.  It  is  believed  that  the  manner  in  which 
tills  division  can  add  new  and  valuable  facts  to  our  pharmacx>p<Bia  in 
regard  to  the  increased  emplojoneut  of  our  native  plants  in  medicine 
lies  in  ascertaining  by  actual  analysis  the  constituents  of  certain  plants 
reputed  to  have  medicinal  properties  and  in  testing  these  constituents 
by  physiological  experiment. 

By  coiiperation  with  the  Bureau  of  Animal  Industry  such  an  analy- 
sis of  one  of  our  common  Western  plants  in  j)opular  use  as  a  febrifuge 
has  been  made,  and  an  alkaloid  discovered  which  will  be  submitted  to 
physiological  tests.  The  value  of  a  single  medicinal  product  brought 
to  light  by  this  method  will  be  far  greater  and  more  definite  than  the 
description  of  any  number  of  medicinal  plants  the  knowledge  of  whose 
properties  is  bas^  on  popular  repute  merely. 


The  Hussian  thistle  (SaUoli  Icali  iragv^)  still  continues  to  alaim  the 
farmers  of  !North  and  South  Dakota,  and  is  rapidly  spreading  over 
wider  areas.  In  response  to  numerous  inquiries  and  complaints  regard- 
ing t  be  amount  of  damage  caused  by  it  in  the  infested  area,  Mr.  L.  H. 
Dewey,  assistant  botanii^,  was  again  detailedin!November  of  the  pres- 
ent year  to  visit  the  States  in  which  it  has  become  firmly  established 
and  to  make  a  report  thereon.  This  report  is  nearly  completed,  and 
will  be  transmitted  for  publication  in  time  for  use  during  the  coming 
season. 

In  addition  to  the  facts  published  last  year  in  the  Annual  Beport 
and  in  Farmers'  Bidletin  No.  10,  the  edition  of  which  was  long  since 
exhausted,  it  is  ascertained  this  year  that  the  plant  has  afaready  cov- 
ered an  area  of  about  30,000  square  miles  in  the  States  of  I^orth  Dakota, 
South  Dakol^  Minnesota,  Wisconsin,  Iowa,  Nebraska,  Kansas.,  and 
AVyoming,  and  the  damage  caused  by  it  during  the  present  season  is 
estimated  at  irom  $3,000,000  to  95,000,000.  The  nature  of  the^eed  is 
such  that  its  progress  can  not  be  6topx)ed  by  any  means  except  con- 
certed action  against  it.  There  is  no  doubt  whatever  that  the  plant  will 
spread  throughout  the  whole  Great  Plains  region  and  still  farther  east, 
infesting  a  large  part  of  the  wheat-producing  region  of  the  United  States^ 
Tbe  steps  to  prevent  this,  if  any  are  to  be  undertaken,  should  be  begun 
at  once. 

FURB  SEBD. 

A  matter  wMoh  has  demanded  the  attention  of  national  agricultural 
institutions  of  other  countrieB,  and  the  results  of  which  have  proved 
of  the  greatest  benefit  to  the  former,  is  some  system  of  seed  insx>ection, 
not  necessarily  mandatory,  but  advisory  in  its  x>ower8.  With  a  view 
to  (iscertain  the  purity  of  the  seed  distributed  by  the  H.  S.  Depart- 
n^eiit  of  Agricultare,  arrangements  have  been  mode  finr  the  establish- 
ment of  a  seed  collection  in  the  Division  of  Botany,  in  which  fihall 
ultimately  be  represented  all  our  cultivated  plants  and  all  our  weeds. 
It  is  proposed  that  with  this  collection  as  a  basis,  and  with  the  work 
of  European  seed-control  stations  as  a  precedent,  the  Department  of 
A  griculture  shall  undertake  before  the  close  of  the  coming  year  "to 
make  preliminary  analyses  of  the  seed  distributed.    The  necessity  and 
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tho  value  of  such  seed  inspection  need  not  be  discussed  here,  since 
they  arc  both  well  known  to  those  actively  interested  in  important 
agricultural  questions  in  the  United  States,  and  it  is  appropriate  that 
a  movement  of  this  kind  sliould  originate  at  the  IT.  S.  Department  of 
Agriculture,  which  has  been  for  many  years  a  source  of  governmental 
distribution  of  seeds  for  agricultural  purposes. 

Other  reasons  have  also  acceutuated  the  demand  for  an  authenti- 
cally determined  collection  of  seeds  in  the  Division  of  Botany,  espe- 
cially the  necessity  for  accurate  identificaticm  of  the  seeds  which  are  of 
importance  in  connection  with  the  food  habits  of  birds  and  insects. 

By  direction  of  the  Secretary  of  Agriculture  a  civil-service  examina- 
tion has  already  been  held  for  the  i)urpose  of  selecting  a  person  suita- 
ble to  take  charge  of  this  work,  and  an  appointment  is  now  i)romised 
at  an  early  date. 

PUBLICATIONS  OP  THE  YEAR. 

The  following  publications  have  been  issued  by  tlie  Division  of  Bot- 
any during  the  year  181)3: 

Farmers' Bulletin  No.  10.  Tho  Russian  Thistle  and  Other  Troublesome  Weeds  in 
tho  Wheat  Ketjion  of  Minnesota  and  North  and  South  Dakota.  By  L.  H.  Dewey. 
1893.    8-,  pp.  18,  2  plates. 

Bulletin  No.  I'i.  (irasses  ot'  the  Pacilic  Slope,  including  Alaska  and  tho  Adjacent 
Islands.  Plates  and  descriptions  of  tho  grasses  of  California,  Oregon,  Washing- 
ton, and  tho  Northwestern  Coast,  including  Alaska.  iU'  (ieorgo  Vasey.  Part 
II.     Issued  Juno  1, 1893.     Kov.     8  ^  pp.  I(i8,  50  jdates. 

Report  of  tho  Botanist  for  1892.   *By  George  Vasey.     1893.    8- ,  i)p.  201-214, 9  plates. 

Contributions  from  the  U.  S.  National  Herbnriujn,  Vol.  i,  No.  7.  Systematic  and 
Alphabetic  Index  to  New  Species  of  North  American  Phanerogams  and  Pteri- 
dophvtes  published  in  1802;  by  Josephine  A,  Clark;  issued  July  Ip,  1893.  8°, 
pp.  lii,  233-2G4,  index. 

Contributions  from  tho  V,  S.  National  Herbarium,  Vol.  i,  No.  8.  Notes  on  some 
Pacific  Coartt  (brasses,  by  (ieorgo  Vasey;  Descriptions  of  New  or  Noteworthy 
Grasses  froui  the  United  States,  by  (icorgo  Vasey;  Descriptions  of  New 
Grasses  i'vom  Mexico,  by  (ieorgo  Vjisoy;  Dc8cri]>tion8  of  New  Plants  from 
Texas  and  Colorado,  by  J.  M.  Ilolzinger;  List  of  Plants  New  to  Florida,  by  J. 
M.  Holziuger;  drscriptions  of  Three  New  Plants,  by  .1.  N.  R()se;  I^istof  Liclieus 
from  California  and  Mexico,  Collected  bv  Dr.  Kdward  Palmer  from  1888  to  1892, 
by  ,T.  W.  Kckfeldt.  Issued  October  31,  180:i.  8  ,  pp.  iii,  21k>-2i52,  index,  5 
]»lates. 

Contributi(ms  from  tho  V.  S.  National  Herbarium,  Vol.  iv.  Botany  of  the  Death 
Vjilley  Kxi>e(lition.  A  Kei>ort  on  tho  Botany  of  the  Exj)edition  sent  out  in  1891 
by  the  V.  S.  Depnrtment  of  Agriculture  to  make  a  Biological  Survey  of  the 
Region  of  Heath  Valley,  California.  By  Frederick  Vcnnui  Coville.  Issued 
November  29,  1893.     8-,  pp.  viii,  363,  21  plates  and  fnmtispioce. 

RECOMMENDATIONS. 

In  addition  to  tlio  new  work  already  undertaken  by  tlio  Division  of 
Botany,  it  is  desirable  that  other  problems  in  economic  botany  should 
receive  immediate  attention.  One  of  the  most  important  of  these  is  a 
continuation  of  the  forag:e  experiment  work  in  the  {South  and  the  West. 
While  i'ov  c<4tain  areas  and  in  certain  directions  of  ini])rovement  the 
experiments  are  already  conclusive,  so  far  as  the  I)ei)artment  of  Agri- 
culture is  concerned,  it  is  eminently  desirable  that  similar  experiments 
be  tried  on  new  areas,  and  that  additional  lines  of  investijration  betaken 
up.  The  Botanist  will  submit  at  an  early  date  a  general  plan  for  the 
deveh)pment  of  tliis  work  along  two  lines:  (1)  The  ineparation  of  pub- 
lications which  shall  present  an  accurate  scientific  knowledge  of  our 
forage  plants;  (2)  the  conducting  of  experiments  which  shall  aim  to 
place  in  an  immediately  available  form  the  best  practical  knowledge 
attainable  on  tho  cultivation  and  commercial  value  of  these  plants  in 
directions  other  than  those  already  investigated  by  the  Department  of 
Agriculture. 


REPORT  OF  THE  CHIEF  OF-  THE  DIVISION  OF  VEGETABLE 

PATHOLOGY. 


SjB:  I  have  the  honor  to  submit  herewith  my  annual  report  for  the 
year  1893,  embodying  a  brief  summary  of  the  more  important  investi- 
gations of  the  Division  of  Vegetable  Pathology-. 
Very  respectfully, 

B.  T.  Galloway, 

Chipf. 
Hon.  J.  Sterling  Morton, 

Secretary, 


INTRODUCTION. 

Since  the  last  report  my  assistant,  Mr.  D.  G.  Fairchild,  has  resigned 
to  go  abroad  to  study,  and  his  place  has  been  filled  by  the  appointment 
of  Mr.  Albert  F.  Woods,  of  Nebraska.  With  this  exception  the  scien- 
tific corps  of  the  division  remains  practically  the  same  as  lust  year. 

Ilealizing  the  importance  of  keejung  the  assistants  thoroughly  inter- 
ested in  their  work,  it  has  always  been  my  policy  to  give  them  eveiy 
facility  for  carrying  on  their  investigations  and  then  allowing  them  to 
publish  the  results  of  their  labors  as  a  contribution  to  the  literature 
issued  by  the  division.  In  this  way  the  men  are  kept  thoroughly  in 
sympathy  with  the  work,  and  as  a  result  it  is  not  a  question  with 
them  of  iHitting  in  a  certain  number  of  hours  each  day,  but  it  is  how 
to  make  the  most  of  every  available  hour  of  the  twenty-four.  The 
strongest  endeavor  is  made  to  imbue  every  man  with  the  importance 
of  making  his  work  as  practical  as  possible.  To  do  this  he  must  him- 
self be  thoroughly  familiar  with  practical  agricultural  and  horticultural 
methods,  and  this  familiarity  is  gained  only  by  work  in  the  field  and 
association  with  practical  men. 

In  considering  this  subject  there  is  no  intention  to  underestimate  the 
necessity  and  importance  of  thorough  scientific  work.  Such  work  nnist 
be  done;  in  fact  it  is  the  foundation  upon  which  all  other  labors  rest. 
However,  it  does  not  necessarily  have  to  be  brought  prominently  for- 
ward in  dealing  with  the  fai:mer.  He  cares  little  about  the  details  of 
such  work;  therefore,  so  far  as  he  is  concerned,  everything  that  has  no 
appaient  practical  bearing  on  matters  of  interest  to  him  may  as  well 
be  eliminated. 

With  these  introductory  remarks  the  principal  matters  which  have 
occui)ied  the  attention  of  the  division  during  the  year  may  now  be  briefly 
reviewed. 
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PUBLICATIONS. 

l>ariii^  the  year  the  divisiou  has  issued  one  luimbor  of  tlio  Jounia 
of  Mycology;  Bulletin  Xo.  1,  on  experiments  with  fertilizers  for  the  pro 
veution  and  cure  of  peacji  ycdlows;  and  Circular  No.  13,  on  leaf  eurl  o 
the  peach.  It  has  now  in  press  Bulletin  !No.  5,  on  experiTneuts  iu  tin 
pollination  of  pear  flowers;  and  in  manuscript,  rca<ly  for  publication 
Bulletin  No.  0,  a  rei)ort  on  the  chemistry,  toxieolog\',  and  fungicida 
value  of  Bordeaux  mixture. 

The  number  of  the  Journal  issued  contains  jiapers  on  the  followiuf 
subjects:  Experiments  made  in  the  treatment  of  rusts  aifecting  M'heal 
and  other  cereals,  The  peacJi  rosette,  Prevention  of  a  fungous  dis 
case  attecting  the  leaves  of  almond  trees  in  California,  Prevention  o: 
leaf  diseases  in  the  nursery,  J  )est  ruction  of  lichens  on  pear  trees,  etc 
The  index  to  literature  on  ])lant  diseases  also  forms  a  part  of  the  Jour 
nal,  318  foreign  and  domestic  ]>apers  being  briefly  reviewed.  Bulletii 
No.  4  embodies  the  results  of  four  years'  work  with  fertilizers  to  deter 
mine  their  value  as  a  preventive  or  cure  for  peach  yellows.  The  bulle 
tin,  it  is  believed,  shows  conclusively  that  the  disease  in  question  cai 
not  be  prevented  or  cured  by  fertilization  of  the  soil.  Circular  No.  12 
was  designed  to  obtain  information  on  peach  leaf  curl,  a  disease  which 
annually  causes  considerable  damage  in  this  country.  It  is  believed 
that  a  remedy  for  the  disease  has  been  discovered,  and  to  obtain  facts 
that  win  enable  us  to  test  the  remedy  on  an  extensive  scale  was  the 
main  object  of  the  circular. 

FURTHER  INVESTIGATIONS  INTO  THE  CAUSES  APPECTINO  THE 
FRUITPULNESS  OF  PEAR  AND  APPLE  TREES. 

hi  the  last  annual  report*  of  this  division  the  work  on  x><)llinatioii 
of  i)ear  and  ap])le  blossoms  was  briefly  reviewed.  The  work,  it  waa 
shown,  was  undertaken  by  a  member  of  this  di\i8ion  while  he  wa^ 
engaged  upon  some  investigations  of  pear  blight,  especially  the  rela- 
tion of  insects  to  the  disease.  It  was  found  that  when  insects  were 
excluded  from  the  flowers  of  i»ears  and  a])ples  many  varieties  failed  txj 
set  i'ruit.  Further  investigations  and  exi)eriment8  brought  out  the 
important  fact  that  the  majiority  of  varieties  of  the  fruits  in  question 
were  incai^abie  of  self-fertilization.  The  practical  bearing  of  this  dis- 
covery was  important,  as  it  tlu'cw  considerable  light  on  causes  affect- 
ing the  fruitfulness  of  orchards,  causes  which  had  long  been  little 
untlerstood.  Further  experiments  during  the  past  year  have  fully  vcri- 
tied  the  results  announced  in  my  last  report.  In  addition,  the  work 
has  shown  that  even  with  the  Kieffer  pear,  which  is  mostly  self-fertile^ 
a  decided  increase  in  fruit  was  apparent  Avhen  pollen  of  a  different 
variety  was  used  in  fertilizing  the  flowers.  It  was  also  observed  that 
the  Oriental  varieties  behaved  like  the  ordinary  Euro])ean  ones;  that 
is,  they  gave  better  results  with  cross-pollen  than  with  their  own  pollen, 
hi  the  case  of  apples  few  fruits  were  found  to  set  when  self-poUmatodL 
v<-  fiio  (•r'^'is-r'^i^niations  were  veiy  successful.  The  quince,  howeverj 
c,»i»c<vjS  u     *'  i^^^e  of  self-fertilization.    In  some  cases  there  is  au 

Mlvantag*^    •     i^or.  ^^^llinations,  but  the  results  are  contradictory  and 
iiu».i    int.,    udividual. 

^dt  of  the  entire  work  it  may  be  said  that  the  fruiting  of  a 
)ca  -iMyle  tree  is  controlled  by  a  number  of  influences,  and  while 

ii^w.  '*»»  *)licated  they  should  not  be  looked  upon  from  a  single 


h>    S-*"""*""*-  '»     .irrioiiltuie,  181^2,  pp.  241-243. 
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point  of  view.  The  question  of  cross-fertilization  is  important,  but  it 
iii  only  one  of  a  number  of  factors  which  determiue  the  fruitfulness  of 
a  tree. 

Vigor  of  growth  is  one  of  the  factors  to  be  considered.  A  tree  in 
good  condition  is  able  to  set  and  develop  its  fruits  even  when  not 
wholly  adapted  to  self-fertilization,  while,  on  the  contrary,  deficiency  of 
vigor  will  frequently  render  the  tree  at  first  completely  sdf-sterile,  and 
then,  if  carried  too  ^r,  sterile  to  cross-pollination.  So,  too,  the  weather 
conditions  during  flowering  time  have  considerable  effect.  It  is,  of 
course,  well  known  that  lor  all  plants  tliere  are  certain  maximum  and 
minimum  temperatures  beyond  which  they  will  not  thrive.  This  ih 
.the  case  with  pears.  Suitable  weather  is  a  potent  factor  in  fruitful 
ness,  however,  even  in  those  areas  where  good  results  are  obtainable. 
Waim,  sunny  weather  at  flowering  time  is  best,  and  the  more  such 
days  there  are  the  better.  Ck>ld,  rainy  weather  is  detrimental,  chillini; 
the  flowers  and  causing  the  pollen  to  faJL  This  last  fact  was  well 
shown  in  an  exx>eriment  with  a  Mount  Vernon  pear  tree  made  at 
Geneva,  N.  Y.  This  tree  was  sprayed  continuously  for  eight  days,  the 
entire  time  of  blooming,  and  not  only  was  no  fruit  set,  but  the  foliage 
was  rendered  sickly  and  the  tree's  condition  greatly  impaired. 

Another  factor  to  be  considered  in  fruitfulness,  so  ^^r  as  cross-pol- 
lination is  concerned,  is  the  time  the  varieties  bloom.  It  is  obvious 
that  no  benefit  will  arise  from  proximity  when  two  distinct  varieties 
are  too  far  separated  in  their  time  of  blooming,  and  this  must  be  eon- 
bideied  in  planting  any  two  vaiieties  for  crossing.  In  the  Korth  the 
i>rincipal  varierties  generally  bloom  well  together  and  there  is  consid- 
erable latitude  allowed  in  choosing,  but  in  the  South  there  is  some 
times  an  interval  of  several  days  or  even  weeks  between  the  blossom- 
ing period  of  two  varieties.  For  example^  along  the  James  Biver  in  Vir- 
ginia it  is  found  that  Le  Oonte  and  EJeiler  bloom  a  week  ahead  of  the 
Angouleme,  and  that  the  Bartlett  is  two  or  three  days  later  stilL  In 
southern  Georgia  the  Le  Conte  blooms  from  three  to  five  weeks  before 
tlie  Kieiler.  The  importance,  therdbre,  of  miring  several  varieties  in 
the  same  orchard,  so  that  if  one  blooms  too  early  another  may  serve, 
or  if  one  does  not  bloom  at  all  another  may,  is  su&ciently  apparent. 

Insect  visitors  are  of  course  the  important  adjuncts  for  crods-fertiliza- 
tion.  It  has  been  found  that  at  least  fifty  species  of  insects  visit  the 
flowers  of  the  pear.  The  common  honey  bee  is  perhaps  more  impor- 
tant than  any  other,  although  various  spedes  of  sweat  bees  are  of  great 
service.  The  weather  omditions  react  uxK>n  the  insects,  and  cool  weather 
is  detrimental  to  their  activity  and  useMness.  Katurally  fungous  and 
other  diseases  affecting  the  blossoms  and  general  health  of  the  trees 
play  an  important  part  in  any  consideration  of  fruitfulness. 

ORCHARD  'WORK  IN  TEOS  TRSATMBNT  OF  PBAR  USAF-BLIOHT. 

During  the  year  two  series  of  exx>6riment8  in  the  treatment  of  pear 
leaf- blight  {JEntamo^^orium  maculatum)  were  carried  on  in  the  orchard 
of  the  Old  Dominion  Emit  Gompany,  located  on  the  James  Biver,  near 
Scotland,  Va.  This  work  was  in  charge  of  Mr.  Waite,  a  member  of 
the  division,  and  for  oonvenienoe  it  will  be  discussed  under  two  heads: 
(1)  An  experiment  to  determine  the  least  number  of  treatments  with 
Bordeaux  mixture  necessary  to  prevent  leaf-blight,  and  the  best  time 
for  making  the  applicatioas;  (2)  an  experiment  to  ascertain  the  actual 
cost  of  treating  the  orchard  as  a  whole  four  times  with  Bordeaux  mix- 
ture, using  every  effort  consistent  with  efftcacy  to  cheapen  the  work. 
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In  this  case  the  work  was  wholly  at  the  expense  of  the  owners  of  the 
orchard. 

The  trees,  consisting  of  abont  19,000  Bartletts,  were  19  years  old,  and, 
excepting  leaf-blight,  which  every  year  had  caused  a  loss  of  the  greater 
part  of  the  foba^e,  were  comparatively  free  from  disease.  The  fact  that 
the  trees  had  been  regularly  defoliated  made  the  orchard  an  excellent 
place  for  the  experiment.  The  Bordeaux  mixture  used  was  the  so-called 
oO-gallon  formula,  consisting  of  G  pounds  of  copper  sulphate  and  4 
pounds  of  lime  to  50  gallons  of  water. 

For  experiment  1  a  portion  of  the  orchard  where  the  trees  were 
uniform  was  selected  and  divided  into  8  plats  of  20  trees  each,  the  same 
being  treated  as  hereinafter  described.  Each  ])lat  consisted  of  two  rows 
of  10  trees  each.  For  controls  or  checks,  plats  of  the  same  size  as  those 
treated  were  left  at  the  end  of  each  block  and  between  each  treated 
plat.  Finally,  all  the  plats  were  duplicated,  thus  making  the  experi- 
ment as  a  whole  include  640  trees.  The  treated  plats  were  sprayed  as 
follows:  Plat  1,  treated  once,  April  24;  i)lat  2,  treated  once,  May  1; 
plat  3,  treated  once,  May  15;  plat  4,  treated  once,  June  1;  plat  5, treated 
twice.  May  1  and  15;  plat  G,  treated  three  times.  May  1  and  15  and 
June  13;  plat  7,  treated  four  times.  May  1  and  15  and  June  1  and  15. 

At  the  time  of  the  first  treatment  the  earliest  developed  leaves  had 
just  reached  full  size  and  no  leaf-blight  whatever  had  appeared.  The 
orchard  was  visited  on  August  2  and  October  12,  careful  notes  being 
made  on  the  condition  of  the  trees  at  the  time  of  each  visit.  On  August 
2  it  was  found  that  the  control  or  untreated  trees  had  lost  the  greater 
part  of  their  foliage;  at  that  time  only  about  one-fii'th  of  the  leaves  re- 
mained on  the  trees  and  these  were  rapidly  falling,  being  badly  affected 
with  leaf-blight.  All  the  sprayed  trees  were  in  excellent  condition  at 
this  time,  excepting  those  on  the  plat  sprayed  once  on  April  24.  The 
trees  on  this  plat  were  badly  diseasetl,  in  most  cases  less  than  half  of 
the  foliage  remaining. 

Without  going  into  further  details  in  regard  to  this  work  the  results 
may  be  brielly  summarized  as  follows :  (1 )  The  earliest  treatments  had 
the  least  elf(*ct  in  preventing  leal-blight,  and  of  the  single  treatments 
there  was  an  increase  in  effectiveness  up  to  June  1;  that  is,  the  treat- 
ment on  May  1  gave  better  results  than  the  one  on  April  24,  while  that 
on  May  lo  gave  still  better  results  than  either  of  the  preceding.  (2)  The 
two  sprayings,  either  on  JNlay  1  and  May  15,  or  May  1  and  June  1,  for 
all  practical  purposes  proved  as  eflicient  as  any  made. 

The  observations  made  as  the  work  progresse<l  seemed  to  clearly 

indicate  that  the  leaf-blight  fungus  does  not  connneni^e  its  work  early 

in  the  season.    It  develops  first  on  the  foliage  when  the  latter  is  about 

full  grown,  and  rapidly  increases  in  virulence  as  the  summer  advances, 

assuming  its  maximum  develo])ment  after  August  J.     From  the  data 

at  hand  it  w(mld  appear  that  to  obtain  the  best  results  in  the  treatment 

of  the  disease  in  question  at  the  least  expense,  two  applications  of 

Bordeaux  mixture  should  be  made,  the  first  between  ]\lay  15  and  June 

or  from  four  to  six  weeks  after  the  trees  blossom,  and  the  second  one 

»»onth  later.    How  far  this  method  is  applicable  to  other  sections  of  the 

ountry  has  not  been  determined,  but  in  view  of  the  fact  that  the  fun- 

jjus  is  (luite  regular  in  its  appearance,  it  is  probable  that  the  reconi- 

"".ndations  here  made  will  apply  to  nearly  all  regions  where  the  dis- 

ct.^e  occurs.    The  ex])eriments,  however,  should  be  repeated  one  or  two 

reasons  in  different  localities  in  order  to  get  conclusive  results. 
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In  experiment  2,  in  the  treatment  of  the  orchard  as  a  whole,  every 
effort  was  put  forth  to  reduce  to  a  minimum  the  cost  of  the  work.  Four 
applications  of  the  Bordeaux  mixture  were  made,  the  first  on  April  24, 
and  the  others  thereafter  at  intervals  of  about  twelve  days.  In  order 
to  save  time  in  preparing  the  mixture,  a  stock  solution  of  the  copper 
sulphate  was  prepared  and  the  lime  was  also  made  up  in  advance. 
(For  directions  see  p.  26A,)  A  barrel  holding  60  gallons  was  selected, 
and  in  it  100  pounds  of  copper  sulphate  were  dissolved. 

Two  spfaying  outfits  were  used,  each  consisting  of  a  hogshead  hold- 
ing 150  gallons,  mounted  upon  a  wagon.  To  the  hogshead  was  attached 
a  Nixon  No.  3  double-acting  force  pump,  provided  with  two  discharge 
hose,  each  20  feet  long.  At  the  end  of  each  hose  was  a  brass  tube  6 
feet  long,  provided  with  a  stopcock  and  Vermorel  nozzle.  It  required 
three  men  to  operate  the  apparatus,  one  to  drive  and  pump  and  two  to 
manage  the  nozzles,  the  latter  being  done  while  standing  on  the  ground. 
In  operating  the  machine  it  was  found  necessary  to  stop  only  a  few 
seconds  in  order  for  each  man,  one  on  each  side  of  the  wagon,  to  spray 
a  tree.  Most  of  the  work  was  done  while  the  team  was  moving  slowly 
along  between  the  trees.  It  required  twelve  days  to  spray  the  entire 
orchard;  thus, as  soon  as  the  last  trees  were  finished  work  would  imme- 
diately begin  on  those  first  sprayed.  Working  as  described,  the  total 
cost  of  making  the  four  ai>plications  to  about  10,000  trees  was  as  follows : 

liabor  of  1  white  mau  48  days,  at  $1.25  per  day $60 

Labor  of  5  colored  men  48  days,  at  75  ceuts  per  day 18J 

Work  of  2  teams,  with  wagons,  48  days,  at  $2  each  per  day 192 

Total  cost  of  labor 432 

Chemicals,  copper  snlphate  and  lime 70 

Wear  and  tear  on  sprayers 20 

Total 522 

Cost  of  four  treatments  per  tree cents . .     03.  2 

Cost  of  one  treatment  per  tree do. . .     00.  8 

It  appears  from  the  foregoing  that  standard  trees  19  years  old  may 
be  treated  four  times  with  Bordeaux  mixture  at  an  expense  of  a  liLrlo 
over  3  cents  per  tree.  Furthermore,  it  appears  that  the  principal  item 
of  cost  was  for  labor.  Had  the  facts  brought  out  by  experiment  1 
been  known,  viz,  that  two  sprayings  are  as  useful  as  four,  the  cost  of 
the  work  would  have  been  reduced  one-half.  The  cost  of  the  fungicide 
being  such  a  relatively  small  matter,  it  seems  that  in  the  future  efforts 
should  be  made  looking  toward  improving  the  means  of  distributing 
rather  than  cheapening  the  liquid. 

EXPERIMENTS  IN  THE  TREATMENT  OF  BLACK  ROT  OF  THE 

GRAPE. 

A  TEST   OF  BORDEAUX  MIXTURE   OF   VARIOUS   STRENGTHS. 

Bordeaux  mixture  has  come  to  be  generally  regarded  as  the  best 
fungicide  known  for  black  rot  of  the  grape.  Since  it  was  first  used  in 
this  country  efforts  have  been  made  to  reduce  its  strength,  with  various 
degrees  of  success.  To  obtain  some  additional  facts  as  to  how  far  the 
mixture  might  be  weakened  without  materially  affecting  its  efficacy,  an 
experiment  was  carried  on  the  past  season  in  the  vineyard  of  Mr.  J.  A, 
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Svcdberg,  at  StcrJing,  Va.    Twelve  diflercut  strengths  of  the  mixture 
were  used,  tlie  three  strongest  being  as  follows: 

(^o])pt*r  Bulphutft kilograms  3,  op  ponnds  6*6 

LiiQO kilograms  2,  or  pounds  4 "4 

Water litera  100,  or  gallons  264 

llaoh  formula  was  reduced  one  twelfth  and  made  up  in  8  liters  or  prac- 
tically 2-gallou  quantities.  Following  are  the  proportions  of  copi>cr 
Buli)ba(e,  lime,  and  uater  as  finally  adopted: 


I'ur'iMtla. 
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It  will  be  seen  from  the  foregoing  figures  that  the  mixture  varied  in 
strength  from  8*-l  ounces  of  copper  sulphate  and  5*6  ounces  of  lime  to  2 
gallons  of  water,  to  0-7  of  an  ounce  of  coi>per  sulphate  and  0*48  of  an 
ounce  of  lime  to  2  gallons  of  water.  The  formulas  for  the  most  part  were 
weaker  than  any  heretofore  used,  and  for  this  reason  their  effects  were 
watched  with  si)ecial  interest.  The  vines  selected  for  the  work  were 
Concords,  and  were  used  last  year  in  an  experiment  to  test  the  value  of 
a  number  of  new  and  old  fungicides  as  i)reventive8  of  blaek  rot.  The 
block  consisted  of  25  rows  with  8  vines  in  a  row,  making  200  vines  in 
all.  riach  short  row  of  8  vines  constituted  a  plat,  the  first  beiitg 
niitrcated,  the  next  treated  with  No.  1  or  the  strongest  formula,  the  next 
iintieatcd,  and  the  next  treated  with  formula  Ko.  2,  and  so  on,  the 
treated  and  untreated  plats  alternating.  The  vines  were  9  years  old 
and  for  the  i)ast  three  years  had  set  a  fair  crop  of  fruit.  They  were 
trained  to  stakes,  thus  making  it  somewhat  difiicultto  spray  the  inside 
loaves  and  fruit.  The  treatment  began  on  May  11,  the  mixture  being 
applied  with  a  Japy  pump  and  Yermorel  nozzle.  It  was  planned  to 
make  the  applications  every  ten  days,  but  the  weather  and  other  condi- 
tions made  it  necessary  to  slightiy  modify  this  arrangement. 

At  tlie  time  of  the  first  spraying  the  vines  were  in  good  condition,  the 
young  shoots  being  from  2  to  9  inches  long  and  containing  2  to 4  leaves 
one  half  to  two-thirds  grown.  Four  additional  treatments  were  made, 
namely,  on  May  20,  and  June  1, 13,  and  29,  respectively.  Owing  to  a 
severe  drought,  which  i>revailed  the  remainder  of  the  season,  no  fuither 
treatments  wx^re  made.  From  time  to  time  a  careful  examination  was 
made  of  each  plat,  and  a  record  kept  of  the  amount  of  rot  present,  the 
effect  of  the  mixtures  on  the  foliage,  fruit,  ete.,  and  other  points  of 
interest.  Finally,  w^hen  the  Iruit  was  fully  ripe  it  was  gathered,  the  yield 
of  each  vine  being  kept  separate.  As  heretofore,  three  divisions  were 
made  of  the  fruit,  (1)  perfect  clusters,  containing  1  to  5  rotten  berries; 
(-!)  ]>art  perfect  clusters,  containing  C  to  10  rotten  berries;  and  (3) 
worthless  dn.^teis,  <'ontaining  11  or  more  rotten  berries.  Without 
entering:  into  details  v\  re.?iard  to  the  various  i)ointR  brought  out  from 
time  to  ti;ne  as  t\u^  {•x7)oriinent  progressed,  it  may  be  said  in  conclu- 
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fcioii  that  all  the  fomiuhis  wei*e  remarkably  eflective  in  preveutiiig  the 
attacks  of  black  rut. 

The  data  obtained  as  a  result  of  counting  the  clusters,  as  already 
exi)laiiied,  showe<i  the  dili'erence  in  the  eflectiveness  of  the  various  for- 
mulas to  be  so  slight  as  to  be  hardly  worthy  of  notice.  Thus,  plat  Ko. 
2,  treated  with  the  f5tron;j:cst  formula,  gave  of  perfect  clusters  100  jxr 
cent;  plat  Ko.  4  gave  99-1)  per  cent;  and  the  others,  99-3, 97-8, 100, 100, 
KiO,  99-4,  99,  99*2,  and  93-4  x)er  cent,  respectively.  In  other  words, 
when  the  grapes  were  fully  rii>e  every  cluster  on  plat  No.  2  was  found 
l^erfect,  while  plat  Xo.  4  gave  99*9  i)er  cent  of  i>erfect  bunches,  and  so 
on  down  the  list.  Comi)aring  the  number  of  perfect  clusters  on  the 
treated  vines  with  those  on  the  uuti'eated,  we  find  the  diflerence  most 
striking.  Thus,  plat  Ko.  1  gave  only  17*4  i)er  cent  of  perfect  clusters  as 
compared  with  100  per  cent  on  the  treated  plat  !No.  2;  plat  !No.  3  gave 
55*8  per  cent  of  i>erfect  clusters;  while  plats  5,  7,  9,  11, 13,  15,  17,  19, 
21,  and  23,  all  untreated,  gave  38,  40,  49-3,  53-1,  29-1, 12-6,  40,  20,  25-9, 
and  15*7  per  cent  of  perfect  clusters,  respectively. 

The  results,  while  not  conclusive,  for  the  reason  that  they  are  based 
upon  one  season's  vrork,  certainly  point  to  the  fact  that  the  strength  of 
the  mixture  can  be  very  materially  reduced  without  affecting  its  effi- 
ciency. This  is  in  line  with  pre\ious  exi)eriments  made  by  the  division, 
as  well  as  the  exi)erience  of  a  number  of  grape-growers  in  different 
parts  of  the  country'. 

To  test  the  matter  on  a  more  extended  scale,  it  is  planned  to  spray 
during  the  coming  season  an  acre  or  more  of  vines  with  at  least  three 
of  the  formulas  given.  The  strongest  and  weakest  formulas  will  be 
used,  and  also  a  fonnula  representing  the  mean.  The  cost  of  the  three 
l)reparations  in  100-gallon  quantities  is,  api>roximately,  $1.08,03  cents, 
and  9  cents,  in  the  order  of  their  strengths. 

OTHER  EXPERIXEI^TS   IN   TUB   TREATMISNT   OF  BLACK  ROT. 

In  addition  to  the  exj>eriments  briefly  outlined  under  the  preceding 
heading,  several  other  lines  of  work  were  carried  on  in  Mr.  Sved- 
bcrg's  vineyard.  Briefly,  these  experiments  were  designed  to  throw 
light  on  the  following  questions : 

(1)  The  value  of  flowers  of  sulphur  and  sulphostcatite  as  preventives 
of  black  rot,  as  compared  with  Bordeaux  mixture,  standard  strength. 

(2)  The  effect,  so  far  as  injury  to  the  foliage  and  fruit  was  concerned, 
of  api)l^ing  the  i)owders  in  the  middle  of  the  day  and  during  hot  sun- 
shine as  compared  with  their  application  early  in  the  morning  when 
the  dew  was  on  the  vines.  It  was  found  last  year  that  both  powders 
mentioned  severely  injured  the  foliage  and  fruit  when  applied  in  the 
middle  of  the  day. 

(3)  The  value  of  applying  Bordeaux  mixture  to  the  ground  directly 
beneath  the  vine. 

(4)  The  effect  of  spraying  with  Bordeaux  mixtui^e  five  times,  begin- 
ning with  the  standard  formula*  and  doubling  the  quantity  of  waiter, 
or  decreasing  the  strength  one-half  at  each  succeeding  application. 

With  regard  to  the  resxdts  of  this  work,  it  may  be  said  that  while  the 
lK)wders  to  a  cert<ain  extent  prevented  rot,  the  effects  i)roduced  by 
them  in  tliis  respect  were  not  nearly  so  markeil  as  with  Bordeaux  mix- 
ture.   The  time  of  day  for  applying  the  iwwders  made  little  difference, 
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80  far  as  injury  to  the  vines  was  concerned.  Altogether  it  may  be 
said  that  for  this  section  neither  sulphur  nor  sulphosteatite  can  eoia- 
pare  with  Boixleaux  mixture  as  a  preventive  of  black  rot.  Besides 
their  iuefiiciency  as  fungicides  and  their  injurious  eifects  on  the  leaves, 
fruit,  and  wood,  there  are  other  objections  to  their  use  which  make 
them  undesirable. 

Spraying  the  ground  beneath  the  vines  with  Bordeaux  mixture,  as 
might  be  cx])ected,  produced  no  effect,  so  far  as  concerns  the  preven- 
tion of  black  rot.  Every  grape  on  these  vines  rotted,  while  those 
immediately  adjacent,  sprayed  with  Bordeaux  mixture,  matured  in 
almost  perfect  condition  fully  90  per  cent  of  the  crop  which  set. 

It  could  not  be  determined  from  the  most  careful  observations  that 
reducing  the  formula  of  the  Bordeaux  mixture  at  each  api>licatiou 
materially  altered  its  etlicacy  as  a  i>reventive  of  black  rot.  These 
results  are  in  line  with  those  given  under  the  preceding  heading,  but, 
as  there  i)ointed  out,  they  should  not  be  acceijted  as  conclusive. 


TREATMENT  OF  LEAF   DISEASES   AFFECTING   NURSER7  STOCK. 

The  experiments  in  the  treatment  of  diseases  affecting  nursery  stock, 
begun  in  1891  at  Mullikin,  Md.,  were  concluded  during  the  year.  As 
already  pointed  out,*  this  work  was  designed  ])rimarily  to  test  the 
effect  on  growth  of  x)reventing  by  means  of  fungicides  various  leaf  dis- 
eases. As  planned  and  carried  out,  the  work  began  with  the  seedling 
or  cutting  and  was  kept  up  each  season  until  the  budded  tree  was  of 
salable  size.  Incidentally,  it  ^vas  intended  that  the  work  should  also 
throw  some  light  on  the  relatiN  e  value  of  different  stocks  so  far  as  their 
resistance  to  different  diseases  was  concerned.  Something  over  0,000 
pear,  (juince,  apple,  and  plum  trees  were  used  in  the  experiment,  and 
from  the  beginning  to  the  end  of  the  work  a  careful  record  of  the  growth 
and  g<Mieral  condition  of  each  tree  with  resi)ect  to  disease  or  diseases 
was  iiuuU*.  It  is  not  i)racticab]e  to  give  here  even  a  summary  of  the 
results,  as  this  wouhl  necessitate  going  into  details  in  regard  to  the 
work.  It  may  be  said,  howevcn*,  that  of  the  several  fungicides  used 
liordeaux  mixtuie  produced  the  best  c^ffects.  In  many  cases,  espe- 
cially with  pears,  sj)iaying  three  seasons  with  this  preparation  resulted 
in  a  growth  from  two  to  three  times  greater  than  where  the  trees 
received  no  treatment  at  all.  In  other  words,  the  sprayed  trees, accord- 
ing to  the  grading  adopted  by  nurserymen,  were  worth  from  two  to 
three  times  as  much  as  the  unsprayed.  Taking  into  consideration  the 
total  cost  of  the  treatments,  it  was  found  that  the  work  yields  a  very 
handsome  profit.  It  is  hoped  that  full  details  of  the  experiment  may 
be  ready  for  pu])Ucation  at  an  early  day. 


ADDITIONAL    EXPERIMENTS    IN    THE    TREATMENT    OF    WHEAT 

RUST. 

In  the  repoit  for  181)2  a  summary  was  given  of  a  series  of  experiments 
earrie<l  on  in  Maryland  and  Kansas  for  the  purpose  of  obtaining  some 
delinite  information  in  regard  to  the  possibility  of  lueventing  rust  of 
wheat  and  other  cereals.  The  principal  objects  of  the  work  were  (1) 
\)  detev»»»Mie,  with  respect  to  rust,  the  etfect  on  whiter  wheat  of  treating 
th  various  chemicals  before  planting  the  grain;  (2)  to  detcr- 
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inino  the  effect  of  treating  tbe  seed  with  chemicals  and  with  hot  water 
previous  to  planting;  (3)  to  determine  the  effect  on  the  plants  of  spray- 
ing at  different  times  with  various  fungicides.  As  a  result  of  this  work, 
it  was  shown  that  treating  the  soil  and  seed  had  no  effect  whatever,  so 
far  as  the  prevention  of  rust  was  concerned.  Furthermore,  the  data  at 
hand  seemed  to  indicate  that  in  some  cases  spraying  diminished  the 
amount  of  rust  and  apparently  increased  the  yield  of  both  grain  and 
straw. 

In  view  of  the  fact  that  the  fungicides  which  gave  the  best  results 
in  1891-'92  were  less  than  one- tenth  normal  strength,  and  for  other 
reasons,  it  was  thought  desirable  to  repeat  certain  i)arts  of  tbe  work 
in  1892-'93,  with  such  modifications  as  previous  exi)erience  bad  sug- 
gested. As  spraying  the  plants  during  the  fall  and  winter  in  the  first 
experiment  had  no  apparent  effect  so  far  as  rust  was  concerned,  it  was 
decided  not  to  begin  the  treatments  until  spring,  starting  tbe  work  in 
one  case  as  soon  as  growth  commenced  and  in  another  postponing  the 
first  spraying  until  rust  actually  ai)peared. 

Only  three  fungicides  were  used,  namely,  Bordeaux  mixture ;  ammoni- 
acal  solution  of  copper  carbonate;  and  copper  sulphate,  ammonia,  and 
soaj)  mixture.  The  fungicides  were  of  two  strengths,  normal  and  half, 
the  former  being  the  recognized  standard  preparation,  as  described  in 
previous  reports  and  given  below,  and  tbe  latter,  as  the  name  implies, 
half  tbe  standard  strength.  Soap  was  added  to  some  of  tbe  fungi- 
cides and  some  were  applied  without  tbe  addition  of  tbis  substance. 
As  pointed  out  in  my  last  report,  tbe  addition  of  soap  was  found  to 
greatly  increase  the  wetting  power  of  tbe  liquids,  and  to  determine 
whether  tbis  affected  tbe  efficiency  of  tbe  latter  tbe  soap  was  in  some 
cases  added  and  in  some  omitted.  The  experiments,  therefore,  may  be 
divided  into  nine  series,  as  follows: 

(1)  Treatment  with  Bordeaux  mixture,  normal  strcDgth,  i.  e.,  6  pouiuls  of  copper 
sulphate,  -i  pounds  of  lime,  and  45  gallons  of  water,  with  soap. 

(2)  Treatment  with  Bordeaux  mixture,  normal  strength,  without  soap. 

(3)  Treatment  with  Bordeaux  mixture,  half  strength,  i.  e.,  6i>ound8  of  copper  sul- 
phate, 4  pounds  of  lime,  and  90  gallons  of  water,  with  soap. 

(4)  Treatment  with  Bordeaux  mixture,  half  strength,  Avithout  soap. 

(5)  Treatment  with  ammoniacal  solution,  normul  strength,  i.  e.,  5  ounces  of  cop- 
per carbonate  dissolved  in  3  pints  of  ammonia,  diluted  with  45  gallons  of  water,  and 
6o;ip  added. 

(())  Treatment  with  ammoniacal  solution  of  copper  carbonate,  normal  strength, 
without  soap. 

(7)  Treatment  Avith  ammoniacal  solution  of  copper  carbonate,  half  strength,  i.  e., 
5  ounces  of  copper  carbonate,  3  jiints  of  ammonia,  and  90  gallons  of  water,  with  soap 
added. 

(8)  Treatment  with  ammoniacal  solution  of  copper  carbonate,  half  strength,  with- 
out soap. 

(9)  Treatment  with  copper  sulphate,  ammonia,  and  soap  mixture,  containing  cop- 
per sulphate  4*20  ounces,  ammonia  0*211  ounce,  soap  8*28  ounces,  and  water  8  gal- 
lons. 

Tbe  experiments  were  conducted  at  Garrett  Park,  ]Md.,  on  tbe  same 
ground  used  for  the  work  in  1891-'92.  After  cutting  the  wbeat 
in  1892  a  crop  of  potatoes  was  planted.  These  were  dug  in  October. 
and  after  i>lowing  and  barrowing  tbe  giound  tbe  wbeat  was  sown  at 
tbe  rate  of  1^  busbels  per  acre  by  means  of  an  ordinary  2-borse  drill. 
Ko  fertilizer  was  used  excepting  wbat  was  drilled  in  with  tbe  potatoes, 
and  which  bad  a  material  effect  on  the  latter  crop,  as  will  be  sbown  later. 
When  the  wbeat  was  2  inches  high  tbe  entire  block  was  divided 
into  50  equal-sized  plats,  each  plat  being  10  by  50  feet,  making  the  area 
500  square  feet.  The  plats  were  arranged  in  two  parallel  rows,  with 
a  4-foot  walk  between <each  row.    Separating  each  i)lat  was  a  2^-foot 
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walk.  Each  treatment  wus  made  in  dup]icat<e,  the  originaland  dupli- 
cate 2)lats  being  separated  as  i'ar  as  poHt>ible  in  order  to  obtain  differ- 
ent Boil  conditions.  Sprayings  vere  made  every  eight  days,  starting 
in  one  series  when  the  growth  of  the  young  plants  hist  commenced  in 
spring  and  in  another  as  soon  as  rust  appeared. 

From  time  to  time  during  the  winter  tbo  plats  were  carefoUy  exam- 
ined, but  no  rust  or  other  disease  worthy  of  mention  api>ear6d.  From 
the  start,  however,  there  was  a  marked  dilTereuce  between  the  plants 
in  the  rows  formerly  occupied  by  the  iK>tatocs  and  those  between  such 
rows.  Growth  was  very  much  strongctr  in  the  former  case,  owing  to  the 
action  of  tbo  fertilizer  used,  as  already  pointed  out.  The  uneven  growth 
of  the  planta,  howevei-,  in  no  way  affected  the  experiments,  as  the  fer- 
tilized strips  crossed  all  the  plats  in  the  same  manner  and  in  equal 
number,  thus  jjractically  making  nil  uniform  in  this  respect. 

The  lirst  spraying  of  all  the  plats  designed  to  receive  the  early  treat- 
ment, i.  e.,  treatment  from  the  time  spring  ^owth  started  until  luurvest, 
was  made  on  Afjril  14.  The  plants  at  thn«  time  had  just  started  into 
grow  til,  those  in  the  potato  rows  being  from  4  to  6  inohes  high,  and 
those  between  the  rows  2  to  4  inches  high. 

Owing  to  tbe  difficulty  experienced  in  dissolving  lard  soap,  andalsoon 
accouu  t  of  the  cost  of  the  latter,  it  was  decdded  to  try  whale-oil  soap  as  a 
substitute.  Accordingly,  this  material  was  added  to  each  at*  the  iangi- 
cides  until  tbeir  wetting  power  was  about  the  same  as  when  lard  soap 
was  used.  Such  large  quantities  of  the  whale-oil  soap,  however,  were 
ne(^essary  to  produce  the  desired  eii'ect  that  its  urte  was  abandoned  and 
ahighquality  of  lard  soap  adopted  forthe  rest  of  the  season.*  The  lard 
soap  greatly  increased  the  wetting  power  of  the  fungicides,  but  still  it 
was  found  very  dillicult  to  satisfactorily  cover  the  foliage.  Using  a 
knapsack  pump  and  Yermorel  nozzle,  it  required  about  seven  minutes 
to  si)ray  each  original  and  duplicate  plat  containing  1,000  square  feet, 
3  gallons  of  liquid  being  required  for  the  work.  On  this  estimate, 
allowing  for  time  gained  in  filling  the  machine  and  in  other  ways,  one 
niiin  could  j)robably  spray  an  acre  in  about  four  hours,  and  would  use 
something  like  129  gallons  of  liquid.  The  wheat  at  this  time  did  not 
average  more  than  o^  inches  in  height. 

On  A[)ril  22  the  second  treatment  was  made,  and  on  carefully  exam- 
ining the  plants  it  was  found  that  many  of  them  had  been  seriously 
injured  by  the  previous  spraying  with  Bordeaux  mixture  and  ammoniacal 
solution,  combined  with  whale  oQ  soap.  This  would  seem  to  indicate 
that  either  the  soap  itself  had  caused  the  injury  or  its  addition  to  the 
fungicides  had  resulted  in  the  formation  of  injurious  compounds.  Bome 
recent  experiments  have  shown  that  the  latter  assumption  is  probably 
true. 

The  thud  treatment  was  made  on  May  l,at  which  time  the  plants  in 
he  fertilized  rows  were  from  7  to  12  inches  high,  while  those  between 
the  rows  and  unfeitilized  were  only  4  to  6  inches  in  height.  The  gen- 
niil  condition  of  all  the  plats  was  practically  the  same,  no  rust  or  other 
[i>icase  having  as  yet  made  its  api)earance.  Without  going  into  fur- 
her  details,  which  will  be  published  in  full  elsewhere,t  it  may  be  said 
hat  live  treatments  were  made  in  addition  to  those  already  given, 
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making  eight  in  all.  The  dates  for  the  additional  treatments  were  May 
9,  17,  and  26,  and  June  7  and  14,  reBpactively.  Bust  was  first  fonnd 
on  May  9  on  a  bunch  of  self-seeded  wheat,  a  few  yards  from  the  first 
plats.    The  bnnch  contained  71  stalks  and  averaged  22  inches  in  height. 

On  May  14  rust  was  found  for  the  first  time  on  one  of  the  regular 
plats,  the  sori  appearing  very  sparingly  on  the  oldest  leaves.  The 
fungus  was  about  one  week  later  this  year  than  last,  but  the  wheat 
itself  and  in  fact  all  vegetation  at  this  time  was  about  seven  days  later 
than  the  preceding  year.  During  the  two  seasons  in  which  these 
exi)eriments  have  been  carried  on  the  young  plants  have  been  watclied 
very  carefully,  and  while  no  actual  rust  sori,  or  sori  containing  mature 
spores,  have  been  found  in  the  fall  or  early  spring,  pale  yellowish  sjwts 
on  the  leaves  have  been  seen,  and  upon  microscopic  examination  these 
are  found  to  be  due  to  the  mycelium  of  the  rust  fungus.  It  apjiears, 
therefore,  that  in  this  climate  the  fungus  irequently  infects  the 
young  plants  in  the  fall,  and  after  remaining  more  or  less  dormant  in 
the  tissues  during  the  winter,  starts  into  growth  early  in  the  spring 
and  develops  its  first  uredospores  duriur  &he  latter  part  of  April  and 
early  part  of  May.  Whether  these  sport -i  alone  are  responsible  for  the 
general  infection  and  spread  of  the  fungus  which  foUows,  or  whether 
the  latter  is  brought  about  by  other  means,  are  qnestions  which  yet 
remain  unsettled.  Certain  it  is  that  the  fungus  first  axii>ears  in  isolated 
spots  on  the  leaves  formed  the  previous  autnmn,  and  that  it  apparently 
siireads  from  these  centers  to  all  parts  of  the  field. 

Another  interesting  feature  of  the  question  is  found  in  the  fact, 
already  pointed  out,*  that  the  plant  must  reach  a  certain  age  before 
rust  develops  to  any  great  extent  upon  it.  Thus  this  year  rust  first 
appeared  on  self-seeded  plants  fully  ten  days  before  it  was  observed  on  the 
hand- seeded  plants.  There  was  at  least  ten  days  or  two  weeksdifference 
in  the  age  of  tliis  wheat  and  that  sown  and  platted.  It  m  believed  it 
may  safely  be  said  that  for  this  section  and  within  oertain  limits,  of 
course,  the  earlier  winter  wheat  is  sown  the  sooner  will  it  show  rust 
the  follo^ving  spring.  The  time  of  sowing  does  not  seem  to  materially 
intlueuce  the  amount  of  rust  in  the  end,  for  if  two  plats  of  wheat  are 
planted  two  weeks  apart  they  will  both  show  i^racticaUy  the  same 
amount  of  rust  at  harvest. 

At  the  time  of  the  sixth  treatment,  May  26,  rust  was  to  be  ^een  in 
considerable  quantity  on  all  the  plats.  Careful  estimates  showed  that 
the  treated  plats  were  considerably  less  affected  than  the  nutreated,  but 
as  the  season  advanced  this  difierence  became  less  and  less  marked. 

On  June  5,  at  the  time  of  the  seventh  ti*eatment,  25  plants  vrerc 
selected  promiscuonsly  from  each  plat,  and  after  a  careful  examination 
of  each  plant  it  was  placed  in  one  of  the  following  grades:  (1)  Slightly 
rusted  (plants  showing  only  comparatively  few  sori  here  and  there 
on  the  lower  leaves) ;  (2)  badly  rusted  (plants  having  one-half  to  two- 
thirds  of  the  leaves  affected  and  showing  sori  plainly  on  nearly  all 
of  the  leaves) ;  (3)  very  badly  rusted  (plants  having  all  of  the  leaves 
aliected,  the  sori  being  more  or  less  abundant  on  each  leaf). 
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The  result  of  this  grading,  which  involved  a  very  careful  examinatioii 
of  950  plants,  is  set  forth  in  the  following  table : 

Ilesulta  of  (jradhig  treated  and  untreated  plants  affected  tcith  rant. 


o 
-A 


Kind  <»f  troatiiH'ut. 


44 

4 

45 

5 


46 
6  I 

47 

7 
I 

f 
48 

8  1 
49  ' 

9  I 


50 
10 
f'l 
11 


52 

12  , 
5.J 

13  , 


54  ' 

55 
o 


SO 

10  ; 

29  , 
17  , 

I 
I 

30  I 
\%  I 

31  ' 
19  ' 


32 


Sprayed  with  Rordoanx  nnxtnrc,  normal  strength, 
with  Koap,  every  8  days,  beginning   in  early 

spring* 

do 

Untreated 
do 

Sprayed  with  IJordeaiix  mixture,  normal  stren^h, 
with  soap,  every    8  days,    beginning    at   tlrat 
api)eurance  of  nist 
do 

Untreated 
do 

Sprayed  with  ammouiacal  Koliition,  normal 
Htr'eugth,  with  soap,  every  8  days,  beginning 
in  early  spring '.. 

<io 

Untreated 

do 

Sprayed  with  ammoniacnl  solution,  normal 
slrougth,  with  soap,  every  8  day8,  beginning 
at  lirst  appearance  of  ruHt 

do 

Untr«'ated 

do 

Si)rayed  with  eoppor  sulnhatc,  ammonia,  and  soap 
mixture  every  8  days,  beginning  in  early  spring. 

do '. -^ 

TTntreated 

do 

Sprayed  with  cui)rie  sulpliate,  ammonia,  and  soai> 
mixture  every  8  days,  beginning  at  lirst 
ai»])earaneo  of  rust 

do 

Untreated 

, do 

Sprayed  with  Bonleaux  mixture,  nonnal  strength, 
without  soap,  every  8  <lays.  beginning  in  early 
spring 

do 

Untreated 

do 

Sprayed  with  Bordeaux  mixture,  normal  strength, 
without  8oa]>,  every  8  days,  beginning  at  farat 
appearance  of  rust .' 

do 

U  ntreated 

do 

Spraye<l  with  amnioniaeal  snluticm,  normal 
strength,  without  soap,  every  8  days,  beginning 
in  early  spring .' ." 

, do. ' 1 

Untreated 

do 

Sprayed  with  ammoniacal  b(dution,  nonnal 
strength,  without  soap,  every  8  days,  beginning 
at  tirst  appearance  of  rust '. 

do 


Xumber  of  plants 
rustetl. 


>^    1 

^  i 

•«        I 

CO      I 


13 


19 

16 

6 

5 


17 

22 

10 

3 

oo 

20 
6 
4 


11 

22 

3 


15 
17 


8 

13 

0 
o 


8! 

14  I 

5  I 

1  I 


8 
II 


1 

6 

12 

8 

1 

10 

7 

12 

12 
12 
15 
13 


0 

9 

9 

14 


7 

3  ■ 
7  ' 
13 

3 
4 
7 
9 


11 
3 
9 
9 


8 

8 

13 

11 


15 

12 

8 

9 


10 

1] 

9 

12 


14 
10 


Per  cent  of  plants 
rusted! 


13 
10 


O    I 


12  , 

8  I 


•) 


11  > 
14  ' 


1 


11  . 

12  1 


25 

1 
44! 

25 

88 

25 

12 

25 

25 

60 

25 

08 

25 

25 

24 

25 

32 

25 

52 

25 

24 

25 

8 

25 

i 

25 

66 

25 

20 

25 

* 

25 

32 

l5 

44 

44 
12 
3« 
38 


32 
32 
52 
44 


60 
48 
32 
36 


64 
44 
36 
48 


56 
*40 


IS 
62 


48 


44 
M 


4 
44 


U 
It 


Five  plants  showed  no  mst. 


As  will  be  seen  from  the  above  table,  every  plant  selected,  with  the 
exception  of  5  from  plat  1,  was  more  or  less  alfected  with  rust.  The 
per  cent  of  plants  that  were  rnsted  slightly,  badly,  and  very  badly  on 
both  treated  and  untreated  plats  averaged  37,  38,  and  25,  respectively, 
Tbo  /.oinpo;'^'»^«  of  these  averages  w^ere  29, 19,  and  5  on  the  treated 
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plats,  and  8,  19,    ^^d  20  on  the  untreated,  showing  a  considerable 
decrease  in  the  ainount  of  rust  present  in  favor  of  the  treated  plats. 

The  plats  which,  showed  the  least  amount  of  rust  (9  and  50)  were  the 
2  sprayed  with  the  copper  sulphate,  ammonia,  and  soap  mixture.  Out 
of  the  50  plants  selected  from  these  plats,  only  1  was  very  badly  rusted 
and  7  badly  rusted,  while  42  showed  very  little  rust.  This  could  scarcely 
be  due  to  soil  conditions,  as  the  control  plats  (10  and  51)  showed  au 
unusually  large  amount  of  rust,  24  of  the  60  plants  selected  from  these 
plats  being  very  badly  rusted,  16  badly  rusted,  and  only  10  slightly 
affected. 

It  appears,  therefore,  that  up  to  the  time  the  plants  were  collected, 
namely,  on  June  5,  or  about  tliree  weeks  before  harvest,  the  treatments 
aided  materially  in  holding  the  rust  limgus  in  check.  Furthermore,  it 
appears  that  the  best  results  were  obtained  from  the  use  of  the  copper 
sulphate,  ammonia,  and  soap  mixture. 

From  May  26  until  June  26,  at  which  latter  date  the  wheat  was  har- 
vested,  rust  rapidly  increased  on  all  the  plats.  After  harvesting  and 
shocking  in  the  usual  manner  the  grain  was  rubbed  out  by  hand  and 
weighed,  the  yield  of  each  plat  being  kept  separa,te.  The  weight  of 
straw  was  also  determined,  and  from  these  weighings  the  data  set  fortk 
in  the  table  below  were  obtained : 

TieUl  of  treated  and  untreated  plats. 


No.  of 
plat. 


42 
2 

43 
3 


44 

4 

45 

5 


46 
6 

47 
7 


48 

8 

49 


50 
10 
51 
11 


52 
12 
53 
13 


Kind  of  treatment. 


Sprayed  "with  Bordeanx  mixture, 
normal  strength,  with  soap, every 
8  days,  beginning  in  early  spring . 

do 

Untreated 

do 

Sprayed  with  Bordeaux  mixture, 
normal  strength,  with  soap,  every 
8  days,  be^nning  at  first  ap< 
poaraiice  or  rust 

do 

Untreated 

do 

Sprayed  with  ammouiacal  solution, 
normal  strength, wilh  soap.every 
8  days,  beginning  in  early  spriug. 

do 

Untreated 

do 

Sprayed  with  ammoniacal  solution, 
normal  strength,  with  soap,  every 
8  days,  beginning  at  first  ap- 
pearance or  rust 

do 

Untreated 

do 

Sprayed  with  copper  sulphate,  am- 
monia, and  8(»ap  mixture  (soap 
eau  celeste),  every  8  days,  be- 
ginning in  early  spring 

do * 

Untreated 

do 

Sprayed  with  copper  sulphate,  am- 
monia, and  soap  mixture  (soap 
eau  celeste),  every  8  days,  be- 
ginning at  first  appearance  of 
rust 

do 

Untreated 

do 

Sprayed  with  Bordeaux  mixture, 
normal  strength,  without  aoap. 
every  8  days,  ueginning  in  errij 
spring 


Yield  of 
grain. 

Yield  of 
straw. 

Total 

yield  of 

grain  aud 

straw. 

Yield  of 

grain  per 

acre. 

Yield  of 

straw  per 

acre. 

Lbt.  Oz. 

Lbt. 

Oz. 

Lbt.  Oz. 

Bu.  Lbt. 

Poundt. 

7      1 
7      9 
4      7 
7    14 

30 
26 
24 
27 

1 

9 

15 

3 

38      0 

34  2 
29      6 

35  1 

10    15 

10  58 
6    26 

11  28 

2.69S 
2.3]« 
2,175 
2.368 

8    10 
0      8 

7  4 

8  2 

32 
30 
25 
2G 

3 
13 
12 

0 

40    13 
40      5 

33  0 

34  2 

12  31 

13  47 

10  31 

11  47 

2.804 
2,684 
2.241 
2.26» 

7  1 

8  15 
6    13 

10      6 

25 
27 
25 
26 

13 
5 
0 

10 

32    14 

36  4 
31    13 

37  0 

10     15 

13      1 

9    53 

15      3 

2.248 
2.379 
2,178 
2.319 

6      5 
0      0 
6      4 
9      1 

27 
24 
29 
23 

3 

15 

3 

3 

33  8 

34  8 

35  8 
32      4 

9      9 
13    53 

9      7 
13      9 

2.368 
2,175 
2,545 
2,022 

9      7 
10      5 

7  3 

8  13 

31 
24 
27 
23 

I 

15 
12 
14 

40      9 
35      5 
34    15 
32    11 

13    44 
15      1 
10    26 
12    50 

2.708 
2.17* 
2,42f 
2.079 

0    10 
0      1 

7  12 

8  6 

29 
23 
28 
21 

1 

2 

11 

1 

38    11 
32      3 
36      7 
29      7 

13    58 
13      9 

11  17 

12  12 

2,531 
2,014 
2,49t 
1,837 

10    15 

31 

8 

45      7 

15    52 

3,00f 

Aa93- 


17 
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Yield  of  treated  and  untreated  plaia — Coutiaiiod. 


Xo.  of 

plat. 


51 


Kind  of  treatment. 


U 
55 
15 


50 
16 
20 
17 


30 
18 
31 
19 


32 


Spr.tynrl  with  I5ortleanx  mixture, 
Donual  Htren^th,  without  Mwp, 
every  8  tlaj'a,  oeginniiig  in  early 
spring 

Untreat€<l 


do 

Sprayt'd  witli  J>ortleaux  mixture, 
uornul  strengtli,  witliout  H<>ap, 
every  8  ilays.  beginning  at  first 
op]>earamje  of  ra:*t 

do 

Uutn.-ated 

do 

J>prayed  withnmmoniacal  Holntion, 
normal  atrengtli,  without  soap, 
every  8  days,  beginning  in  early 
spring 

do 

U  ntreat ed 

do 

Sprayed  with  ammoniacal  RoUitaon, 
normal  strength,  without  soap, 
every  8  days,  beginning  at  first 
appearance  of  rust 

do 


Yield  of 
grain. 


LU.  Oz. 


9 

8 

10 


3 

8 
7 


Yield  of 
straw. 


Total 

yield  of 

grain  and 

straw. 


IAi$.  Ox. 


2i  U 
'SO  6 
26    12 


I 


12  7 

6  2 

9  9 

0  9 


9  3 

6  15 

7  4 

8  7 


7  12 

8  7 


1 

35 

10 

18 

4 

32 

13 

25 

8  1 

1 

30 

0 

25 

12 

24 

9 

25 

3 

25 

1 
1 
8 

27 

3 

J^.  Oz, 


34  1 
38  14 
37      3 


48  1 

34  6 

42  6 

32  1 


39  3 

32  11 

31  13 

31  10 


33      4 

35    10 


Yicddof 

grain  per 

acre. 


Yield  of 
straw  per 


Du,Lbs. 


13  20 
12  20 
15      9 


18  3 

8  63 
13  63 

9  31 


13  29 

10  4 

10  81 

»  20 


11  15 

12  17 


Pounds. 


2,646 
2.330 


3i»106 

1,689 
2,869 

a;2si 


2.613 

2,142 
S.1M 


2,224 
2,368 


The  above  table  shows  a  considerable  increase  in  the  amount  of  both 
^ain  and  straw  on  the  treated  over  the  untreated  plats,  tlie  yield  of 
the  former  averaging  8'7  pounds  of  grain  ahd  28  pounds  of  straw,  while 
on  the  latter  the  yield  was  7*8  jxmnds  ot*  grain  and  26*3  pounds  of  straw. 
Spraying  with  ammoniacal  solution  (normal  strength)  and  soap  pro- 
duced no  beneficial  effect;  in  fact  the  plats  treated  in  this  way  (7  and 
48)  yielded  slightly  less  gi'ain  and  almost  exactly  the  same  amount  of 
straw  as  the  coiTcsponding  untreated  plats  (8  and  49).  It  would  appear 
that  spraying  with  Bordeaux  mixture  without  soap  had  the  effect  of 
niiiterially  increasing  the  proportion  of  straw.  The  plats  receiving  this 
tieatinent  (13  and  54)  produced  several  pounds  more  straw  than  any 
other  plats  in  the  series.  This  may  have  been  accidental,  however;  at 
any  rate  further  experiments  lue  necessary  in  order  to  settle  the  ques- 
tion. The  most  successful  treatment  seemed  to  be  with  the  copper  sul- 
])hate,  ammonia,  and  soap  mixture.  The  plats  treated  with  tlua  prepa- 
ration produced  the  largest  yield  of  any  in  the  series. 

Taking  everything  into  consideration,  it  is  believed  the  faets  at  hand 
warrant  the  statement  that  spraying  with  fungicides  will,  to  a  certain 
extent,  prevent  rust  of  cereals,  but  the  work  can  not  be  done  on  a  pay- 
ing basis.  This  was  practically  the  conclusion  reached  last  year,  and, 
tis  pointed  out  then,*  we  sliould  look  to  other  means  of  preventing  the 
losses  occasioned  by  the  rust  fungi,  such  as  the  breeding  of  rust-resist- 
ing varieties  and  the  improvement  of  cultural  methods. 

POTATO  DISEASES,  t 

During  the  past  two  years  attention  has  been  directed  to  certain  dis- 
eases of  the  potato.  This  work  has  been  c^irried  on  during  the  press 
of  other  studies,  and  while  not  complete,  it  is  believed  sutlicieut  facta 
have  accumulated  to  warrant  a  review  of  the  investigations. 

The  i)rincipal  malady  considered  is  one  to  which  the  name  Macro- 
sporium  i)otato  disease  has  been  given.    It  was  first  observed  about 


"  Journal  of  Jlycology,  Vol.  vii,  No.  3,  p.  225. 
t  A  paper  oinbo<lyiii*;  tho  facts  set  fortli  in  re*rar(l  to 
was  read  at  the  Mailisjou  meeting  of  the  Society  for  the 


Sciouce,  August,  li>y3. 


the  Maorosporinm  disease 
Promotion  of  AjB^coltural 
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eight  years  ago  in  Missouri,  and  hsA  since  been  frequently  called  to 
the  attention  of  the  division.  The  disease  has  undoubtedly  long  been 
confounded  with  the  w^known  blight  or  rot,  caused  by  the fringus 
Phytophihara  in/estans.  -  From  observations  made  in  various  parts  of 
tlie  country  it  was  suspected  that  the  latter  fungus  did  not  cause  the 
destruction  generally  attributed  to  it.  To  obtain  some  reliable  infor 
ination  on  this  x>^int  and  to  determine  at  the  same  time  as  accurately 
as  possible  the  distribution  of  the  Macrosporium  disease,  a  circular 
letter  was  sent  out  early  in  August,  1892.  One  hundred  and  fifty 
copies  of  this  were  sent  to  reliable  men  in  25  difiTerent  States,  a  special 
eiibrt  being  made  to  reach  all  sections  and  also  different  parts  of 
the  various  States.  This  letter  described  brieily  the  Macrosporium 
disease,  aud  called  sx>ecial  attention  to  the  manner  in  which  it  differed 
from  the  true  blight  caused  by  Fhytophthora  infestans. 

The  questions  asked  were:  (1)  Does  the  disease  occur  in  your  region ! 
(2)  If  present,  what  per  cent  of  the  crop  is  destroyed  by  itT  (3)  Ai 
what  period  of  growth  are  the  plants  usually  attacked  Y  A  request  was 
also  made  that  specimens  be  sent  for  examination.  Of  the  110  replies 
received  60  stated  that  their  sections  were  free  from  the  disease,  39  com 
plained  of  it,  and  11  were  indefinite  in  their  answers.  Thirty  three 
specimens  were  received,  and  32  of  these  showed  the  Macrosx>orium  and 
no  other  fungus,  wliile  only  1,  from  New  Hampshire,  showed  Fhytoph 
ihora  infcaians.  The  following  table  is  a  summary  of  the  information 
gathered  in  this  way: 

Summary  of  replies  relative  to  potato  diseased. 


Stat«. 


Caljfoi'nia 

Couiieeticut  .... 

Illinuis 

iDdiana 

Iowa 

Kansas 

Kentncky 

M.iiue 

jlan-land 

Maf^sachosetts. . 

Michigan 

ilLssouri 

Nebraaka 

New  Hampsbire 

Xew  Jersey 

>Jew  York 

Ohio 

i)re*:on 

Pciiusy  Ivania. . . 

ToDUftRsee 

Vermont 

Virninia 

Wa'shin^on 

"^"est  Virginia.- 
WiscoLsin 

Total 


Number 
of  circn- 
Ursseni. 


5 
5 
10 
5 
5 
5 


!• 


1 

10 

10 


IM 


Nnmber 
of  rspUes 
reoeiyed. 


UO 


Nature  of  reply. 


tbrt. 


Neg»- 

tiv«. 


Iii4«i. 
nit*. 


Namber 
of  speci- 
mens 


1 
1 


Numl»er  e  fit*  t  rd 
by- 


Maero- 


S 

1 


2 
1 


1  I 

1 

1 


3 

1 
I 
2 


phytoyh 


3 


3 

7 
2 


4 

"i 


ao 


n 


33 


32 


From  these  data  it  appears  that  the  Macrosporium  disease  is  widely 
distributed,  but  that  it  is  less  abundant  in  the  far  West  and  in  the  South 
than  in  other  sections.  The  loss  is  estimated  by  different  growers  at 
from  10  to  75  i)er  cent. 

To  supplement  this  information  letters  were  ?entto  various  botanists 
all  over  the  country,  mostly  connected  with  experiment  stations^  asking 
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for  a  description  of  tbe  characters  of  the  diseases  observed  by  them.  In 
Alabama  Phytophthora  has  not  been  observed,  the  prevailing  disease 
therebei  n  g  duo  to  other  causes.  In  Connecticut  Phytophthora  wa«  known 
to  occur,  but  whether  it  caused  thedisease  existing  there  was  undecided. 
In  Illinois  Phji:ophthora  also  occurs,  but  theMacrosporium  disease  is 
very  common  and  very  destructive.  In  Kansas  two  writers  stated  that 
they  had  never  found  Phytophthora,  but  that  Macrosporinm  was  very 
common  and  abundant.  InNew  Jersey  Phytophthora  is  not  common,  bat 
Macrosporinm  is.  In  Ohio  Phytophthora  is  said  to  occur,  but  two  botan- 
ists report  not  having  found  it.  In  Vermont  Phytophthora  infestanSj 
Macroaporium  solani.,  and  a  bacterial  disease  are  all  known  to  occur. 

In  addition  to  these  data  it  may  be  added  that  out  of  many  thousand 
specimens  of  diseased  plants  of  various  kinds  submitted  to  the  writer 
for  examination  during  the  past  six  years,  not  more  than  a  dozen  were 
affected  by  Phytoi)hthora,  while  the  Macrosporinm  disease  was  ob- 
served at  least  fifty  times.  Only  two  cases  of  Phytophthora  have  been 
observed  in  the  field,  both  in  Maryland,  one  in  1891  and  one  in  I8935 
on  the  other  hand,  the  Macrosporinm  disease  has  been  observed  half  a 
hundred  times  in  as  many  different  localities. 

From  this  evidence  it  is  believed  the  assertion  may  safely  be  made 
th'dt  Phytophthora  infestmis  ha^  been  a  comparatively  rare  fungus  in 
the  United  States,  at  least  during  the  last  ten  years.  Furthermore,  it 
is  believed  that  much  of  the  damage  attributed  to  this  fungus  has 
been  produced  by  the  Macrosporinm  disease. 

OBSERVATIONS   ON  THE  GENERAL  EFFECTS   OF    THE  MACROSPORIUM 

DISEASE    AND    ITS  PREVENTION. 

During  the  summer  and  fall  of  1892  some  studies  of  the  Macrosporinm 
disease  were  made,  and  at  the  same  time  experiments  were  carried  on 
with  a  view  of  preventing  it.  The  following  is  a  summary  of  the 
results : 

The  disease  at  first  appears  as  small,  nearly  circular,  grayish  brown 
si)ots  on  the  older  leaves  of  the  plants.  On  close  examination  the  spots 
are  seen  to  be  made  up  of  concentric  rings  of  dark  brown  and  gray 
tissue,  and  when  young  are  to  a  certain  extent  limited  by  the  veins  of 
the  leaf.  The  surface  of  the  spots,  especially  on  the  upper  side  of 
the  leaf,  is  roughened  by  more  or  less  circular,  narrow,  dark  brown 
elevations.  As  the  disease  progresses  the  spots  become  confluent, 
especially  those  along  the  edges  of  the  leaves.  In  a  week  or  ten  days 
l^robably  one-half  the  leaf  surface  will  be  affected,  the  rest  assuming  a 
sickly  yellowish  hue.  Usually  at  the  end  of  two  or  three  weeks  the 
entire  leaf  is  brown  and  shriveled,  but  remains  attached  to  the  stem. 
The  plant  continues  to  grow  feebly,  but  about  a  month  after  the  dis- 
ease appears  the  entire  plant,  except  the  main  stem,  is  dead.  This 
remains  green  a  week  or  so  longer,  and  then  dries  up  from  lack  of  food 
and  water.  As  soon  as  the  leaves  are  attacked  the  tubers  stop  growing, 
and  although  scarcely  larger  than  walnuts  they  are  mealy  and  keep  well. 

The  Phytophthora  disease,  on  the  other  hand,  generally  comes  on 
suddenly.  Green  and  vigorous  plants  are  killed  to  the  ground  in  two 
or  three  days,  the  tissues  becoming  soft,  blackish,  and  foul-smelling. 
The  tubers  are  also  attacked,  the  fungus  reaching  them  through  the 
stem  and  reducing  the  tissues  to  a  rotten  mass. 

The  microscopic  characters  of  the  disease,  together  with  the  life  his- 
tory of  the  fungus,  have  been  carefully  studied,  but  it  is  unnecessary  to 
enter  into  details  upon  these  niatters  heie.  Suffice  it  to  say  that  the 
fungus  grows  readily  upon  artificial  media,  producing  an  abundanceof 
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spores  or  reproductive  bodies,  wliicli  may,  without  difficulty,  be  mndo 
to  iiifect  healtliy  potato  leaves.  Spores  of  onlyouo  kiud  liav©  beeu 
obsei'ved,  and  these  live  over  winter  on  the  dead  potato  leaves  and  can 
be  mado  to  infect  the  healthy  ones  as  soou  as  they  have  attained  the 
proper  size. 

In  order  to  obtain  some  information  in  regard  to  preventing  the 
Wacrosporinm  disease,  two  series  of  experimeuta  were  conducted  in  the 
summer  and  fall  of  18y2  at  Garrett  Park,  Md,  One  of  these  was  to 
ascertain  the  comparative  vahie  of  Bordeaux  mixture  {full  and  half 
strength),  ammoniacat  copper  carbonate  solution,  and  sulphosteatito; 


Fid.  I Leaf  of  potato  affected  with  tlis  lUcrosporiuin 


the  other  was  to  try  to  prevent  the  attack:  of  tlie  disease  after  the 
plants  were  10  or  12  iiiclies  high,  but  bet<jre  the  fungus  had  appeiwed. 
Without  going  into  details  it  may  be  said  that  Bordeaux  mixture,  fnil 
strength,  gave  the  best  results.  The  following  table  gives  the  various 
treatments  and  yields: 
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From  the  above  table  it  will  be  seen  that  the  plats  treated  with 
Bordeaux  mixture,  full  strength,  produced  by  far  the  largest  quantity 
or*  potatoes  and  comparatively  the  largest  number  of  marketable 
tiiber.s,  and  that  the  full-strength  ndxture  produced  better  results  iu 
all  respects  than  the  half  strength.  The  untreated  i)lats  yielde<l  only 
half  as  well  as  those  receiving  the  full  strength  Bordeaux  mixture. 
The  yield  of  the  plat  treated  with  sulpl)osteatite  was  about  the  same 
as  the  untreated  plat,  and  that  treated  with  ammoniacal  solution 
yielded  even  less  than  those  receiving  no  treatment,  the  solution  hav- 
ing killed  the  foliage,  thus  stopping  the  growth  of  the  tubers  before 
they  were  mature. 

The  general  conclusion  is  that  Bordeaux  mixture,  full  strength, 
applied  five  or  six  times  at  intervals  often  days,  is  an  effective  remedy 
against  the  ]\racrosporium  disease,  almost  entirely  preventing  the 
fungus  and  thus  increasing  the  yield  and  improving  the  quality  of  the 
crop.  Sulphosteatite  had  little  or  no  effect  iu  preventing  the  disease, 
and  ammoniacal  copper  carbonate  solution  injured  the  plants,  so  that 
its  further  use  can  not  be  recommended. 

In  the  second  oxi)criment  l>ordeaux  mixture  alone  was  used,  the 
l)lats  being  ti-eated  four  times.  Soon  after  the  first  spraying  the  dis- 
ease began  to  show  qnite  plainly  upon  the  untreated  plats,  and  by  the 
middle  of  September  the  plants  were  entirely  dead,  while  the  treated 
wore  still  green.  The  yield  of  the  treated  plats  was  four  times  that  of 
the  untreated. 

The  results  of  both  these  experiments  show  that  the  Macrosporiuni 
disease  can  be  successfully  prevented  by  the  use  of  Bordeaux  mixture, 
full  strength,  applied  from  four  to  six  times  during  the  season.  To 
obtain  the  best  results,  the  first  treatment  should  be  made  when  the 
plants  are  4  to  6  inches  high.  After  this  the  sprayings  should  be 
repeated  every  ten  or  twelve  days. 

TVORK  ON  FUNGICIDES. 

;Most  of  our  knowledge  on  the  subject  of  fungicides  has  been  gained 
within  the  i»ast  eight  or  ten  years.  For  many  yeais  certain  jww- 
ders  and  liquids  have  l>een  known  t-o  possess  fungicidal  value,  but  it  is 
only  within  the  last  decade  that  really  serious  eflorts  have  been  made 
to  increase  our  knowledge  on  the  subject.  Up  to  about  1878  sulphur 
was  the  main  reliance  as  a  remedy  and  preventive  of  fungous  attsicka 
of  all  kinds.  With  the  advent  of  the  downy  mildew  of  the  grape  in 
Trance,  however,  efforts  looking  toward  the  discovery  of  a  remedy  or 
preventive  of  this  i>est  greatly  stimulated  investigators  in  this  par- 
ticular field.  From  1878  to  the  present  time  there  has  been  published 
a  vast  amount  of  literature  bearing  on  the  subject.  This  literature  is 
widely  scattered,  the  larger  part  of  it  being  found  in  French,  American, 
English,  and  Italian  publications.  With  a  view  of  bringing  together 
the  n.ost  important  facts  in  regard  to  the  matter  a  critical  biblio- 
graphical index  was  begun  by  the  division  something  over  two  years 
ago.  Mr.  Fairchild  was  placed  in  charge  of  this  work,  and  during  the 
past  year,  with  the  exception  of  about  three  months  spent  in  Chicago 
in  charge  of  our  exhibit  at  the  W^orld's  Columbian  Exposition,  his  whole 
time  has  been  given  to  the  matter.  The  original  plan  of  the  work 
was  to  make  a  critical  study  of  all  the  preparations  kno^vn  to  have 
been  used  as  fungicides,  the  investigations  to  Include  (1)  a  historical 
ifniew  of  tho  discovery  and  use  of  thi^  preparation,  (2)  a  discussion  of 
the  various  formulas  and  the  manner  of  preparing  the  same,  (3)  the 
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clieraistry  and  fungicidal  action  of  each  i)rei)aration,  (4)  the  toxicology 
of  tbo  fungicide,  (5)  it«  effect  on  the  normal  living  plant,  and  (6)  its 
fungicidal  effoetiveness. 

Mr.  Fairchild  was  not  able  to  complete  the  work  as  originally  out- 
lined, owing  to  the  fact  of  his  severing  his  connection  with  the  division 
for  the  purpose  of  going  abroad  to  study.  It  being  seen  early  in  the 
present  year  that  the  work  as  a  whole  could  not  be  completed,  at  least 
by  IVIr.  Fairchild,  a  special  effort  was  put  forth  to  finish  the  investiga- 
tions upon  the  Bordeaux  mixture,  this  being  considered  the  most 
important  of  all  known  fungicides.  Accordingly,  the  datA  upon  all 
the  other  preparations  investigated  were  put  in  convenient  shape  for 
future  use,  and  all  the  remaining  time  was  devoted  to  a  study  of  the 
Bordeaux  mixture.  This  part  of  the  work  is  now  complete  and  ready 
to  submit  for  publication,  forming,  as  pointed  out  elsewhere.  Bulletin 
No.  G  of  the  division. 

BORDEAUX  MIXTUKE. 

In  view  of  the  interest  in  the  subject  it  has  been  thought  best  to  give 
here  a  resum6  of  the  more  important  parts  of  the  work.  Beginning 
first,  therefore,  with  a  history  of  Bordeaux  mixture,  it  may  be  said  that 
it  derives  its  name  from  Bordeaux,  France,  the  place  where  it  orig- 
inated. As  tirst  used  the  mixture  was  a  thick  paste,  composed  of  milk 
of  lime  and  copper  sulphate,  and  was  employed  to  sprinkle  on  vine^s 
near  highways  in  order  to  keep  the  former  from  being  pillaged.  Its 
couspicuousness,  together  with  the  prevalent  idea  that  it  was  a  virulent 
poison,  rendered  it  very  effective  for  the  purpose  named.  It  is  not 
known  when  tliis  practice  originated,  but  it  was  first  brought  to  the 
attention  of  viticulturists  in  1885  by  M.  Millardet,  professor  of  botany 
in  the  faculty  of  sciences  of  Bordeaux. 

Borne  time  during  the  season  of  1882  Millardet  visited  the  vine- 
growing  region  about  M^oc  and  learned  from  the  vineyardists  there 
that  such  vines  as  they  treated  with  this  paste  were  entirely  fr«e  from 
downy  mildew.    In  1883  he  commenced  a  series  of  experiments  to  test 
the  value  of  the  mixture  used  at  M6doc,  and  in  1884  repeated  the 
experiments  on  a  larger  scale.    Although  the  results  of  the  work  in 
1884  were  not  decisive,  owing  to  absence  of  the  disease,  still  the  author 
communicated  such  information  as  he  obtained  to  the  Society  of  Agri 
culture  of  Gironde  May  1, 1885,  and  they  at  once  set  about  testing  the 
mixture.    In  1885  Millardet  repeated  the  experiments  with  marked  sun 
cess.    To  him.  therefore,  belongs  the  credit  of  bringing  to  the  atteii 
tion  of  the  puolic  a  practical  method  by  which  copper  sulphate  could 
be  used  as  a  remedy  for  downy  nuldew. 

The  discovery,  if  such  it  can  be  called,  like  that  of  the  fungicidal 
properties  of  sulphur,  was  made  at  a  most  opx>ortune  time,  and  shows 
the  immense  practical  value  of  this  branch  of  vegetable  pathology. 
Much  of  the  study  on  the  mixture  since  1885  has  been  directed  towards 
determining  the  most  economical  strength,  the  best  methods  of  prep- 
aration  and  application,  and  the  extension  of  its  use  for  the  prevention 
of  as  large  a  number  of  plant  diseases  as  x>ossible.  These  questions 
have  received  more  attention  in  America  tiian  in  any  other  country ^ 
especially  in  the  matter  of  testing  this  mixture  as  a  preventive. 

In  France,  strange  to  say,  the  use  of  the  mixture  is  as  yet  almost 
wholly  confined  to  the  treatment  of  vine  diseases.  Many  methods  of 
preparing  the  mixture  have  been  proposed,  the  formulas  diflering  prin- 
cipally in  the  amount  of  copper  sulpliate  and  lime  present. 
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The  mixture,  as  originally  uRcd  by  tlic  vine-growers  of  M^doc  and 
afterwards  described  by  Millardet,  consisted  of  about  18  pounds  of  cop- 
per sulphate  and  34  pounds  of  lime  to  28  gallons  of  wafer.  This  was 
the  formula  first  recommended  and  used  in  the  United  States.  In  1888 
experiments  were  made  in  this  country  under  the  direction  of  this 
division,  then  a  section  of  the  Di\ision  of  Botany,  and  also  in  France 
by  JMillardet  with  formulas  containing  copper  sulphate  in  amounts 
varying  from  13-3  pounds  to  2*2  pounds  to  20  gallons  of  water. 

The  conclusions  drawn  from  this  work  were  that  the  weakest  formula 
was  fully  as  eftlcient  in  controlling  downy  mildew  as  the  strongest. 
Accordingly^,  the  same  year  the  formula  which  has  since  come  to  be  gen- 
erally recognized  as  the  standard,  and  which  consists  of  6  pounds  of 
copper  sulphate  and  4  i>ounds  of  lime  to  22  gallons  of  water^  was  recom- 
mended by  the  writer  in  Circular  jS^o.O.  This  formula  being  firmly  fixed  in 
the  minds  of  horticulturists,  it  has  been  suggested  that,  in  referring  to 
others,  they  should  be  reduced  to  the  termsof  the  standard.  Thus,  should 
we  diminish  the  strength  one-half,  we  should  refer  to  the  mixture  as  the 
44  gallon  formula.  The  ratio  of  copper  sulphate  and  lime,  in  other 
words,  would  remain  constant,  the  only  variable  factor  being  the  water. 

Preparation  of  Bordeaux  mixture, — In  the  preparation  of  the  mixture 
some  points  recently  brought  out  may  be  of  interest.  •  It  has  been 
found,  for  example,  that  much  of  the  trouble  in  dissolving  the  copper 
may  be  avoided  by  tying  the  chemical  in  a  piece  of  coarse  gunny  sack 
and  susiiending  the  package  in  the  desired  amount  of  water,  3  or  4 
inches  beneath  the  surface.  Six  pounds  of  granulated  copper  sulpliate 
suspended  in  half  a  barrel  of  water  will  frequently  dissolve  in  an  hour, 
while  if  thrown  directly  into  the  barrel  and  allowed  to  sink  to  the  bot- 
tom it  may  require  a  day  or  even  longer  to  dissolve.  Patrigeon's 
method  of  preparing  the  mixture  has  already  been  mentioned  in  the 
]mblications  of  the  division.  It  may  be  referred  to  again,  however,  as 
it  is  worthy  of  extended  trial.  In  this  case  the  lime  is  not  weighed,  but 
is  simply  made  into  a  milk,  and  what  is  supposed  to  be  a  sufficient 
amount  added  to  the  copper  sulphate  solution,  the  mixture  being  then 
tested  with  a  half-saturated  solution  of  potassium  ferrocyanide  or  yellow 
l)russiate  of  potash.  If  an  insufficient  amount  of  lime  has  been  added, 
the  mixture  turns  a  chocolate  brown  upon  dropping  in  the  potassium 
ferrocyanide  solution.  If  enough  lime  is  x>resent,  no  appreciable  reac- 
tion takes  pla<ie. 

One  other  method  of  preparing  the  mixture  may  be  mentioned  here, 
i.  e.,  making  stock  solutions  of  copper  sulphate  and  lime.  Fifty  gallons 
of  water  will  dissolve  2()0  pounds  of  copper  sulphate;  therefore  in  each 
gallon  of  the  solution  there  will  be  4  pounds  of  the  chemical.  One 
hundred  and  fifty  pounds  of  lime  and  50  gallons  of  water  will  make  a 
milk  containing  3  i)ounds  of  lime  to  the  gallon.  Therefore,  to  prepare 
from  stock  material  22  gallons  of  the  standard  Bordeaux  mixture  it 
will  only  be  necessary  to  take  1 J  gallons  of  the  copper  solution,  pour  it 
into  a  barrel  containing  20  gallons  of  water,  then  add  5  quarts  of  the 
milk  of  lime.  If  there  is  not  enough  lime  present,  as  shown  by  the 
Dotassium  ferrocyanide  test,  add  lime  until  no  reaction  takes  place. 

Chemistry  and  fungicidal  action  of  Bordeaux  mixture. — With  regard 

fo  the  chemistry  and  fungicidal  action  of  this  mixture,  it  may  be  said 

hat  these  questions  are  as  yet  but  imperfectly  understood.    At  first  the 

reactions  supposed  to  take  place  when  the  lime  milk  was  added  to  the 

.'()i)per  sulphate  solution  were  thought  to  be  simple,  but  more  recent 

nvestigations  show  them  to  be  somewhat  complicated.    However,  as 
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these  matters  will  be  fully  discussed  in  tbe  bulletin  referred  to  and  do 
not  specially  concern  the  fruit-grower,  they  may  be  omitted  here. 

The  nse  of  Bordeaux  mixture  from  a  hygienic  standpoint. — Concerning 
the  use  of  Bordeaux  mixture  from  a  hygienic  standpoint,  the  investiga- 
tions carried  on  fully  sustain  the  statements  already  made  as  regards 
the  harmlessness  of  the  preparation  when  properly  applied.  The  action 
of  copper  upon  the  human  system  is  as  yet  imperfectly  understood. 
That  it  can  not  be  classed  with  such  poisons  as  arsenic,  lead,  mercury, 
and  phosphorus  has  been  quite  clearly  shown  by  a  number  of  investi- 
gators. Furthermore,  it  is  known  that  in  the  daily  consumption  of  food 
we  absorb  as  much  if  not  more  copper  than  is  found  on  a  larger  quan- 
tity of  properly  sprayed  grapes  than  could  possibly  be  eaten  at  one  time 
by  a  single  individual. 

Another  objection  often  raised  to  the  use  of  Bordeaux  mixture  is  its 
final  effect  on  the  soil  after  yearly  additions  of  the  copper  salt.  A  num- 
ber of  experiments  to  throw  light  upon  this  point  have  been  made  by 
careful  workers,  and  the  only  conclusion  which  seems  warrantable  is 
that  the  fungicide  has  not  an  injuiious  action  upon  the  soil  and  is  not 
at  all  likely  to  bring  about  its  sterility. 

The  use  of  insecticides  with  Bordeaux  mixture. — Recently  it  has-been 
shown  that  the  mixture  can  be  used  to  great  advantage  in  connection 
with  the  arsenites,  particularly  Paris  green.  The  advantages  of  a  com- 
bination of  a  fungicide  and  an  insecticide  are  too  evident  to  be  dwelt 
upon  here.  It  must  be  remembered,  however,  that  caution  is  necessary 
in  using  such  combinations  immediately  preceding  the  ripening  of  the 
fruit.  The  arsenites  as  usually  applied  are  wholly  blown  or  washed 
away  before  the  treated  fruit  is  ripe.  When  combined  with  Bordeaux 
mixture,  however,  this  is  not  the  case;  consequently  it  is  highly  prob- 
able that  the  insoluble  arsenites  will  remain  on  the  fruit  as  long  as  the 
mixture  itself.  The  question  is  one  which  needs  investigating,  and 
until  settled  by  extensive  experiments  recommendations  as  regards 
the  use  of  such  combinations  should  be  made  with  caution. 

In  conclusion,  it  may  be  said  that  the  diseases  successfully  treated 
with  Bordeaux  mixture  have  already  reached  a  considerable  number. 
As  a  matter  of  record  the  following  list  may  be  given : 

Apple  scab  {Fusicliidium  ((endHticum  (Wallr.)  Fckl.). 

Bean  antbracnose  (CoUetotnchum  lindemuthianuni  Sacc.  &.  Magu.). 

Beet  downy  mildew  (Peronospora  schaohlii  Fuckl.).  , 

Cberry  leaf-bli^bt  (Cylindroaporium  padi  Karsten). 

Cnrrant  Septoria  (Septoria  ribia  Desmz). 

Grape  black  rot  (L(e8tadia  hidwellii  (Ellis)  Sacc.)- 

Grape  downy  mildew  {Plasmopara  viticola  (B.  &  C.)  Berl.  Sc  do  Toiii). 

Mignonette  leaf-bligbt  (Cei'cospora  resedcs  Fuckl.). 

Pear  leaf-blight  {EntomospoHum  maoulatum  L^v.). 

Pear  scab  {Jhiaicladixim  pirinum  (Lib.)  Fckl.). 

Plum  leaf-blight  (Cylindrosponum jyadi  Karsten). 

Plum  leaf  rust  (Puccinia  pruni  Pers.). 

Potato  blight  or  rot  (Phytopktkora  infestans  (Montaigne)  de  Bary). 

Potato  leai-blight  or  Macrosporium  disease  (Macrosporium  solani  Kav.). 

Quince  leaf  spot  or  blight  (Lntomosporium  maculatum  L6v.). 

Raspberry  antbracnose  (Glceosporium  venetum  Speg.). 

Strawberry  leaf-blight  {Sphcerella  fragaricn  (Tul.)  Sacc). 

WORK  IN  FLORIDA   UPON   THE    DISEASES    OF    CITROUS   FRUITS 

AND   OTHER  SUBTROPICAL  PLANTS. 

The  work  in  Florida  upon  the  diseases  of  citrous  fruits  and  other 
subtropical  plants  has  been  pushed  forward  as  rapidly  as  possible 
during  the  year.    The  laboratory,  erected  for  the  use  of  the  Depart- 


26G      REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

raeiit  by  tlio  citizens  of  Eustis,  was  not  coiupletetl  until  April,  and  for 
this  reason  fiystem.itio  work  did  not  begin  until  late  in  the  year.  The 
building  is  40  by  36  feet,  and  contains  a  library,  two  laboratory  rooms, 
a  culture  room,  and  a  dark  room  for  pliotograpliic  work.  It  is  supplied 
with  gas  and  compressed  air  by  means  of  a  machine  purchased  BtS  a 
part  of  the  laboratory  equipment.  The  compressed  air  is  especially 
valuable  for  blowpipe  and  other  work  where  great  heat  is  needed. 

The  library  is  20  by  10  feet,  and  contains  about  180  linear  feet  of  wall 
shelving  and  a  case  with  75  compartments  for  periodicals.  In  addition 
to  the  publications  belonging  to  the  division,  the  library  contains  the 
private  collections  of  Mr.  Swingle  and  Mr.  Webber,  the  agent^i  in 
charge,  in  all  about  2,500  to  3,000  books  and  pamjihlets,  mainly  special 
M'f)rks  bearing  directly  on  the  subjects  under  investigation.  About  80 
periodicals  are  regularly  received  and  filed  at  tlie  library. 

Each  of  the  laboratories  has  a  wall  table  running  the  whole  length 
of  the  room  on  the  north  side.  These  tables  are  furnished  with  cabi- 
nets of  drawers  and  shelves,  and  are  admirably  adapted  for  micro- 
scopic* work.  The  laboratories  also  contain  tables  for  chemical  work, 
with  a  sink  at  one  end  and  a  small  shelf  for  chemical  balances  supx>ortod 
on  piers  free  from  all  connection  "^dth  the  floor  or  wall.  Microscox>es7 
microtomes,  and  other  apparatus  necessary  for  use  in  minute  investiga- 
tions are,  of  course,  provided.  About  60  feet  to  the  north  of  the  build- 
ing is  a  small  tool  houfie  and  shop,  10  by  14  feet,  containing  a  bench 
and  tools  necessary  in  making  simple  pieces  of  apparatus.  The  pumps 
and  nozzles  for  field  work  in  testing  remedies  are  stored  in  this  building. 

Besides  erecting  the  building  the  citizens  of  Eustis  have  set  aside  for 
the  use  of  the  Department  about  2J  acres  of  land.  Upon  one-eighth 
acre  of  this  the  laboratory  building  is  located,  the  rest  being  situated 
about  three  blocks  distant.  It  is  planned  to  conduct  on  these  grounds 
miscellaneous  experiments  upon  the  diseases  of  citrous  and  other  fruits, 
as  well  as  to  keep  on  hand  an  assortment  of  the  most  important  vari- 
eties of  subtropical  fruits.  For  the  more  extensive  field  work  owners 
of  groves  in  various  parts  of  the  State  have  generously  donated  orange, 
lemon,  and  other  trees  of  all  ages.  Furthermore,  in  many  cases  ttie 
owners  continue  to  take  all  necessary  care  of  the  trees,  besides  fur- 
nisking  the  labor  for  the  experimental  work,  thus  materially  aidiDg  in 
the  investigations  without  expense  to  the  Department.  With  these 
various  facilities  at  hand  and  the  agents  directly  on  the  ground  the 
work  can  be  done  in  a  thoroughly  praetical  manner. 

Passing  now  to  the  investigations  carried  on  during  the  year  in  the 
field  and  laboratory,  it  may  be  said  that  five  principal  diseases  have 
been  studied,  namely,  orange  blight,  foot  rot,  die-back,  lemon  scab,  and 
sooty  mold  of  various  citrous  fruits.  All  but  the  last  are  of  an  excei)- 
tionallv  -^b^n^"^^  np^nre. 

>h^i.  ;.-.  iiiiKaoaLi^xi  iirtsu  bj  ;-  wiiuiii^  oi  cue  leaves  and  second  by  a 
luohing  out  of  water  shoots  from  the  trunk.  The  whole  top  finally 
OSes  its  leaves  and  dies,  and  eventually  the  water  sprouts,  which  at 
•rst  apT '^ar  healthy^  also  sicken  and  die.  Very  commonly  there  is 
iprof'i^'  ^^'^  >loommg  the  spring  after  the  first  appearance  of  the 
Jsea.sv  ^  luit  of  any  consequence  is  produced  after  the  tree  is 
.. ti^'i-'H         »-'^  oMniioi  lo's?  +rom this  source  is  estimated  at  $200,000. 
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Field  experiments  on  this  malady  were  begun  in  the  sommer  of  1S91, 
a  few  small,  healthy  trees  being  budded  from  blighted  ones,  in  the 
hope  of  determining  whetlier  the  disease  could  be  communicated  in  this 
manner.  So  far  no  blight  has  appeared  on  the  budded  trees.  Owing 
to  the  small  size  of  the  trees  used  it  was  not  considered  a  satisfactory 
test,  so  the  following  summer  (1892)  a  trial  was  made  on  12  full- 
grown  bearing  trees  in  Mr.  John  Fabyan's  grove  at  Leesburg,  Fla.,  by 
budding  a  small  upper  branch  with  buds  from  a  blighted  tree.  As 
yet  the  bhght  has  not  developed  in  any  of  these  trees.  However,  the 
time  which  has  elapsed  since  the  trial  was  made  is  much  too  short  to 
allow  of  any  definite  conclusions  being  drawn.  The  ijresent  year  a 
somewhat  similar  experiment  was  started  by  budding  the  roots  of  G 
healthy  bearing  trees  in  Dr.  Pendleton's  grove  at  Eustis  with  pieces  of 
bark  fiom  blighted  trees.  If  the  disease  proves  to  be  communicable, 
much  light  will  be  thrown  on  its  nature,  making  it  possible  probably  to 
cope  with  it,  as  in  the  case  of  peach  yellows  in  Michigan. 

Besides  the  foregoing  experiments,  others  have  been  made  to  deter- 
mine if  grafting  the  vigorous  shoots  produced  during  the  second  stage 
of  the  disease  with  some  early-bearing  variety,  for  the  purpose  of 
securing  remunerative  crops  of  fruit  before  the  tree  dies,  can  be  done 
with  profit.  The  eflect  of  certain  fertilizers  with  and  without  spray- 
ing in  preventing  the  disease  is  also  being  tested. 

Another  experiment  in  progress  consists  in  copiously  irrigating 
recently  blighted  trees  every  few  days  during  dry  weather.  The  fact 
that  the  first  visible  sign  of  the  disease  is  a  wilting  of  the  foliage  sug- 
gests thei)OSsibility  of  checking  the  further  progress  of  the  malady  by 
insuring  an  abundant  supply  of  water  to  the  roots.  Finally,  an  exper- 
iment having  the  same  object  in  view  consists  in  adding  to  the  soil 
about  the  trees  fertilizers  calculated  to  increase  the  retentiveness  of 
the  soil  for  moisture. 

Field  observations  of  an  extensive  character  made  since  1891  seem 
to  favor  the  view  that  the  malady  is  contagious,  and  some  evidence  is 
at  hand  to  show  that  prompt  destruction  of  tne  first  blighted  trees 
will  greatly  diminish  the  likelihood  of  the  spread  of  the  disease. 
Careful  tests  having  this  matter  in  view  wiU  be  made  as  soon  as  groves 
in  proper  condition  can  be  found,  the  work  to  be  done  in  badly  dis- 
eased groves  and  in  those  where  the  malady  is  just  starting. 

The  fact  that  the  orange  bUght  is  of  a  very  obscure  nature,  in  many 
respects  entirely  different  from  any  other  known  plant  disease,  necessi- 
tates muchof  the  work  being  carried  on  in  the  laboratory.  Investigations 
into  the  anatomy  of  diseased  as  compared  with  healthy  tissues  are  well 
under  way,  and  much  carefully  fixed  and  hardened  material  from  a 
great  number  of  cases  has  been  accumulated  for  future  study.  The 
object  of  such  studies  is  to  find  exactly  what  tissues  are  rendered 
abnormal  by  the  disease  and  thus  not  only  to  render  the  diagnosis  of 
doubtful  cases  more  certiiin,  but  also  to  help  greatly  in  showing  what 
causes  are  probably  at  work.  Laboratory  researches  having  a  similar 
aim  have  also  been  made  on  the  physiology  of  diseased  and  healthy 
trees.  Investigation  of  the  loss  of  water  from  the  wilting  tissues  has  in 
particular  thrown  much  light  on  the  nature  of  the  malady.  Further 
studies  on  this  subject,  as  well  as  on  the  carbon  assimilation  of  diseased 
as  compared  with  healthy  leaves,  are  under  way.  Investigaticms  are 
being  conducted  on  the  structure  of  the  abnormal  flowers  so  often  pro- 
duced the  spring  following  the  attack,  as  it  is  possible  the  disease  is 
s])read  through  the  medium  of  the  flowers.  It  is  also  expected  that 
these  studies  will  explain  the  unfruitfulness  of  disearcd  trees.  Bacteri- 
ological methods  are  being  used  in  examining  tissues  for  the  presence  of 
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^erniM.  These  studies  will  be  continued  the  coming  year.  Altogether 
it  may  be  said  that  the  results  obtained  so  far  from  the  work  done  in 
the  lield  and  in  the  laboratory  have  served  to  throw  much  light  ou  the 
nature  of  the  malady  and  promise  results  of  great  practical  value  iu  the 
future. 

DIE-BACK. 

This  disease  is  distinguished  by  numerous  symptoms,  of  which  the  fol- 
lowing arc  the  principal:  The  young  twigs  become  stained  by  a  reddish 
brown,  resin-like  exudation.  The  fruit  early  assunics  an  abnormal 
coloration,  much  of  it  soon  falling,  or  in  developing  becomes  large  and 
coarse  and  frequently  stained  by  a  reddish  exudation,  like  that  occur- 
]  ing  on  the  twigs.  '1  he  gix)wtli  made  by  the  young  twigs  in  the  spring 
i  requently  dies  back  from  the  tip  several  inches,  hence  the  name.  This 
malady  causes  the  loss  of  much  fruit,  renders  nuich  more  of  poor  qual- 
ity, and  frequently  permanently  stunts  or  eventually  kills  the  trees,  es- 
pecially if  the  land  be  low  or  poorly  drained.  The  annual  loss  resulting 
from  this  disease  may  be  conservatively  estimated  at  about  8100,000. 

From  various  field  observations  it  seems  highly  probable  that  the 
disease  results  from  malnutrition,  being  probably  induced  in  most  cases 
by  an  excessive  use  of  nitrogenous  fertilizers.  There  is  some  evidence 
indi(tating  also  that  the  form  of  the  fertilizer  may  have  some  eflect  iu 
l)roducing  or  aggravating  the  disease.  Thus,  in  a  region  like  Florida, 
where  so  general  a  use  of  commercial  fertilizers  is  necessary,  it 
becomes  very  important  that  a  thorough  knowledge  of  this  disease  Le 
obtained. 

A  form  of  the  disease  known  as  ^'  soil  die-back,"  Avhich  is  frequently 
by  far  the  most  destructive  form,  is  not  so  obviously  due  to  excess  of 
nitrogen.  It  occurs  ou  certain  fields  of  limited  area,  which  seem  to 
produce  the  disease  independently  of  the  action  of  any  fertilizer.  Con- 
siderable loss  is  frequently  incurred  in  planting  out  and  nurturing 
groves  on  these  so-called  die-back  soils.  This  might,  perhaps,  be  easily 
avoided  if  the  causes  producing  the  disease  were  better  understood. 

In  the  study  of  die-back  a  series  of  field  and  laboratory  experiments 
have  been  i)lanne(l,  having  in  view  the  definite  determination  of  the 
causes  and  conditions  producing  the  disease.  Many  of  these  have  been 
inaugurated  during  the  year,  and  others,  it  is  hoped,  may  be  started  in 
a  short  time.  In  December,  181)3,  experiments  were  begun,  using  iu 
diflerent  proportion  the  various  kinds  of  fertilizer  materials  commonly 
emi)loyed  to  supply  nitrogen.  In  each  case  only  the  form  and  quantity 
of  the  nitrogen  content  was  varied,  the  phosphoric  acid  and  potash 
being  used  in  the  form  and  quantity  usually  sui)posed  to  give  the  best 
results,  in  these  experiments  trees  were  selected  of  dilferent  ages  and 
growing  under  dilferent  soil  conditions.  By  continuing  this  exper- 
iment for  several  years  light  will  probably  be  thrown  on  the  cause 
or  causes  producing  the  nuilady.  If,  as  supposed,  the  disease  be  due 
to  excess  of  nitrogen,  suggestions  will  also  probably  be  obtained  ou 
the  kind  and  quantity  of  nitrogenous  nmnure  which  will  produce  the 
disease. 

In  November,  1893,  a  series  of  water-culture  experiments  was  started 
in  the  laboratory,  having  the  same  object  in  view  as  the  above  fiekl 
exj)eriments.  In  these  pure  chemicals  were  used,  only  the  amount  and 
form  of  nitrogen  being  varied.  In  this  and  the  following  series  of  tests 
with  sand  cultures  the  form  and  quantity  of  food  supplied  are  under 
complete  control  and  thus  constitute  a  necessary  supplement  to  the  field 
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experiments.     Similar  experiments  with  sand  cultures,  using  2-year- 
olcl  trees,  are  also  under  way. 

Observations  on  soil  die-back  Lave  led  to  the  opinion  that  this  form 
of  disease  may  be  due  to  the  collection  of  drainage  nitrates.  To  test 
this  theory  experiments  should  be  made  with  diainage  gauges  placed 
in  various  positions  in  die-back  and  healthy  soils.  Coupled  with  this  a 
careful  physical  and  chemical  examination  of  the  healthy  and  die-back 
soils  should  be  made.  Certain  lines  of  work,  which  may  be  designated 
as  remedial  treatmepts,  have  been  inaugurated.  In  brief,  this  work 
consists  of  experiments  to  test  the  effect  of  mulching  the  trees,  severing 
the  taproot,  draining  the  soil,  and  the  application  to  the  soil  of  certain 
substances  to  retard  nitrification. 

FOOT   ROT. 

Foot  rot  of  the  orange  and  lemon  is  manifested  by  the  appearance  of 
gum  on  the  bark  near  the  surface  of  the  soil,  followed  by  the  dying  of 
a  larger  or  smaller  area  of  the  bark,  which  is  finally  throAvn  off.  In 
severe  cases  the  roots  are  affected  in  a  similar  manner.  Sometimes  the 
tree  is  nearly  girdled  in  the  space  of  a  few  months.  Whole  groves  have 
been  destroyed  by  this  disease  within  of  a  few  years'  time.  The  trees 
when  first  attacked  sometimes  bear  unusually  heavy  crops  of  fruit,  but 
afterwards  cease  bearing.  The  annual  loss  from  this  malady  in  Florida 
alone  is  estimated  at  $150,000.  The  same  disease  occurs  in  Europe  and 
California.  Budding  on  sour  orange  stock  is  an  almost  certain  prevent- 
ive, but  from  the  fact  that  sour  stock  does  not  thrive  very  well  on  some 
soils,  and  since  many  of  the  oldest  and  most  valuable  groves  in  the  State 
are  on  sweet  roots,  it  is  highly  desirable  that  a  cheap  and  efficient 
remedy  be  found  for  the  disease.  Already  methods  of  treatment  have 
been  studied  which  promise  to  prove  successful  in  these  respects. 

It  seems  probable  that  the  principal  cause  operating  to  induce  the 
malady  is  an  imperfect  aeration  of  the  roots.  Acting  on  this  hypothe- 
sis it  is  proposed  to  carry  on  experiments  in  removing  the  earth  from 
about  the  laiger  roots,  thus  exi)osing  them  to  the  air.  In  a  grove 
selected  for  the  purpose  th^s  work  am  be  done  by  the  use  of  a  solid 
stream  of  water,  under  high  pressure,  from  an  irrigation  plant.  As  there 
is  considerable  evidence  to  show  that  the  fertilizers  used  have  an 
influence  on  the  appearance  and  sprea<l  of  the  malady,  it  is  proposed  to 
vary  the  amount  and  form  used  on  the  experimental  plats  in  this  grove. 
As  it  has  been  claimed  that  the  gum  from  sick  trees  is  able  to  induce 
the  disease  in  previously  healthy  ones,  when  introduced  into  wounds 
nmde  in  the  bark,  trials  to  test  this  question  are  under  way. 

In  the  wayof  laboratory  studies  work  has  been  done  on  the  structure 
of  the  diseased  tissues  and  at  the  same  time  searches  made  for  parasites 
which  may  possibly  cause  or  aggravate  themala<ly.  The  most  promis- 
ing line  of  work,  however,  is  on  the  effects  of  artiicially  controlling  the 
supply  of  oxygen  to  the  roots.  For  this  purpose  plants  are  being  grown 
in  pots,  which  renders  it  possible  to  study  at  the  same  time  the  effects 
of  various  fertilizers  on  the  disease. 

SCAB. 

Scab  of  lemons,  which  also  attacks  limes,  sour  oranges,  and  Satsuma 
oranges,  occurs  in  the  form  of  warty  excrescences  on  the  fruit  and  leaves. 
It  sometimes  causes  the  young  fruit  to  fall  off,  but  more  commonly  sim- 
ply disfigures  it,  rendering  it  unsalable.     The  annual  loss  in  the  State 
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from  this  disease  is  estimated  at  about  $35,000.  la  some  sections  it  is 
so  serious  tliat  entire  groves  of  Icraou  trees  are  cut  oft*  and  rebtulded  to 
oraugc.  It  lias  been  kuowii  to  entirely  destroy  tbo  Ume  crop  in  agrove. 
It  is  i)roposed  to  begin  fiprayiiig  exi»erimeiit3  on  this  disease  early  in 
the  spriug  of  1894  in  the  regiou  of  Lake  Weir,  I'la.  The  anatomical 
studies  made  of  the  diseased  tissues  show  a  corky  formation,  in  many 
resi)ects  resembling  potato  scab.  It  is  suspected  that  some  similaj: 
micro-parasite  may  be  the  cause  of  it  There  is  already  some  evidence 
going  to  show  that  strong  aprays,  &uch  as  are  used  against  yariocus 
destructive  insects,  may  lessen  or  prevent  the  disease,  and  it  is  pro- 
l)Osed  to  test  in  this  regard  several  of  the  best  fungicides.  liaboratory 
studies  on  the  anatomy  of  the  diseased  tissues  will  be  continued  and 
further  search  will  be  made  for  possible  parasites. 

SOOTY   MOLD. 

This  disease  is  due  to  the  black  j^ngus  which  follows  the  attacks  of 
certain  insects.  In  many  x>laees  in  Florida  it  is  the  cause  of  consider- 
able loss,  probably  ♦25,000  annually.  It  spreads  over  leaves  and  fruit, 
interrui>ting  the  normal  ftmctions  of  the  former  and  rendering  the  latter 
unsalable.  Severe  attacks  may  cause  unfruitlhlness  of  the  trees.  The 
nature  of  the  malady  is  such  that  it  doubtless  can  be  cured  by  properly 
timed  si)raying.  Trials  are  being  made  of  several  sprays  and  there  is 
good  cause  for  thinking  that  some  effectual  remedy  will  be  discovered. 

OTHER  DISEASED   OF   CITROUS  FRUITS. 

Aside  from  these  diseases  of  major  imi)ortauce,  causing  an  annual 
loss  of  probably  over  $oOO,000,  it  may  be  said  that  there  are  also  a 
number  of  others  of  less  moment  being  studied  as  time  can  be  found. 
Among  these  may  be  mentionefl  gumming  of  the  trunk  or  limbs  at  a 
distance  from  the  ground;  n>tting  of  the  roots  unaccompanied  by  gum- 
mosis;  and  a  molding  of  Persian  limes,  which  not  only  causes  the  loss 
of  the  fruits,  but  also  more  or  less  of  the  branches  bearing  them. 

INVESTIGATIONS  OP  PLANT  DISEASES  ON  THE   PACIFIC  COAST 

FRUIT   TIIKK   DISEASES. 

During  the  year  the  agent  located  at  Santa  Ana,  Cal.^  lias  studied 
a  number  of  i)lant  diseases.  Among  those  of  special  interest  may 
bo  mentioned  a  new  disease  affecting  the  buds  and  foliage  of  peach, 
cherry,  and  almond  trees.  As  a  result  of  the  attacks  of  the  malady, 
which  is  known  to  be  caus^Ml  by  a  parasitic  fungus,  the  tiees  make  very 
little  growth,  and  in  consequence  the  crop  of  fruitis  materially  decreased. 
In  most  localities  the  diseiise  is  gaining  ground  and  bids  fair  to  limit 
the  profitable  growth  of  both  the  peach  and  almond,  and  perhaps  the 
cherry.  Oomi)ared  with  the  shot-hole  fungus  (Cerconpora  eircwiMcis8a)j 
it  is  more  rapid  in  its  action,  especially  on  the  new  growth.  In  many 
instances  the  tree  fails  to  ai-rive  at  full  leaf  during  the  entire  summer. 
'  t  is  yet  too  early  to  say  what  nmy  be  accom])lished  with  fungicides  in 
he  way  of  preventing  the  disease.  It  is  hoped,  however,  that  an  oppor- 
"nity  may  be  afforded  during  tlie  ensuing  year  to  test  the  preventive 
'    tion  of  the  copper  sprays  upon  it. 

A  second  new  peach  disease  is  now  known  to  extend  over  most  of 
Jalifornia.  It  was  studied  at  Chico  in  the  spring  of  1893,  and  has 
.Aineo  been  received  from  different  localities  bordenng  on  the  Sierra 
Nevadii  '^^j'l  ^""  ^^"T'liardiuo  mountains.     It  is  a  iH>wdery  mUdeWy  prob 
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ably  a  new  species,  and  it  attacks  tlie  iroit  as  well  as  the  twigs  an^i 
leaves.  It  is  more  abundaut  upon  tbe  fralt,  appearing  at  about  tliA 
same  time  as  leaf-curl.  Just  liow  serious  this  disease  is  or  may  becomb 
in  certain  localities  can  not  be  said,  but  further  studies  of  it  will  be  made 
and  preventive  experiments  instituted  when  opportunity  is  oft'ered. 

A  third  disease  is  annually  killing  a  large  number  of  trees  on  the 
coast.  It  is  caused  by  a  parasitic  fungus  attacking  the  roots  and  body 
of  the  tree  at  and  below  the  surface  of  the  ground.  It  is  not  confined 
to  any  one  species,  but  kills  the  peach,  cherry,  apricot,  and  other 
deciduous  fruit  trees,  as  well  as  the  almond  and  walnut.  Considerable 
time  has  been  given  to  a  study  of  this  disease.  It  has  been  found  to 
exist  in  most  of  the  valleys  of  California,  and  it  is  believed  to  externa 
over  the  entire  coast  region,  wherever  sufficient  moisture  exists  for  the 
growth  of  the  fungus.  In  a  peiich  orchard  of  ll-G  acres,  of  which  a 
careful  record  was  taken  in  the  spring  of  1893,  it  was  found  that  over 
31  per  cent  of  the  original  trees  had  been  killed  by  the  parasite.  Moat 
of  the  trees  were  replaced  three  to  five  times  and  each  time  tiiey  were 
killed.  Young  peach  trees  die  in  fiom  two  to  four  years,  the  spread 
and  destructive  action  of  the  fungus  being  more  rapid  than  that  of  the 
root-rot  fungus  (Dematophora  neeatrix)  iix  the  orchards  and  vineyards 
of  Southern  Europe.  As  attention  has  been  given  to  this  disease  only 
during  the  past  season,  few  experiments  looking  toward  its  cure  or  pre 
vention  have  been  made.  As  the  pani>sitic  nature  of  the  trouble  is  no 
longer  in  doubt,  growers  will  gain  much  by  raising  annual  crops  upon 
the  infected  soil.  This  practice  should  be  followed  instead  of  resetting 
ti^ees. 

Root  diseases  of  this  nature  are  very  difficult  to  combat,  so  that  at 
present  the  above  recommendation,  coupled  with  the  removal  of  the 
aflected  trees,  and  the  draining,  loosening,  and  drying  of  infected  soil  is 
about  all  thatcan  be  suggests.  When  the  disease  shows  above  ground, 
as  it  sometimes  does,  tiie  trunks  of  the  trees  should  be  watched  with 
Bordeaux  mixture.  This  prevents  the  germination  of  such  spores  aft 
may  bo  formed  and  lodge  on  the  bark.  The  Bordeaux  mixture  is  also 
useful  in  checking  the  development  of  the  fungus  for  an  indefinite 
period.  For  this  puri)08e  the  mixture  may  be  washed  into  the  ground 
at  the  base  of  the  tree,  so  as  to  soak  the  bark  of  the  trunk  below  ground 
and  the  tops  of  the  main  roots.  This  treatment^  if  thorough^  wi&  often 
prevent  the  fungus  &om  girdling  the  tree,  limiting  its  action  to  the 
lower  roots  and  thereby  saving  the  tree  for  a  considerable  time.  This 
trunk  and  root  treatment  is  especially  valuable  when  applied  to  large 
and  bearing  trees.  Walnut  trees  which  have  attained  a  large  size  are 
very  easily  treated  in  this  manner,  the  process  being  simi)le  and  inex- 
pensive. Eoota  which  were  half  rotted  away  were  thus  treated,  and  a 
later  examination  showed  that  the  parasite  was  killed  on  the  parts 
treated,  its  upward  progress  in  consequence  being  stopped.  Bordeaux 
mixture  for  this  purpose  should  be  comparatively  strong,  and  to  pre- 
vent injury  to  the  roots  somewhat  more  than  the  usual  amount  of  lime 
must  be  used. 

Leaf  curl  of  the  peach. — This  destructive  disease,  occurring  not  only 
in  California,  but  in  many  other  parts  of  the  country  as  well,  was  suc- 
cessfully prevented  during  the  year.  In  the  peach  orchard  where  the 
work  was  carried  on,  it  was  found  that  the  treated  trees  averaged  IGO 
pounds  more  fruit  per  tree  than  the  untreated,  although  the  latter  were 
exactly  the  same  size  as  the  former,  and  the  soil  conditions  in  both 
cases  were  practically  identical.    On  this  basis  the  jield  of  the  entire 
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orchard  of  20  acres,  if  treated,  would  have  been  increased  345^600 
pounds,  or  more  than  seventeen  car  loads.  It  is  desirable  before  mak- 
ing any  general  recommendation  in  regard  to  the  treatment  of  this 
disease  to  carry  on  experiments  for  another  season.  This  will  be  done 
the  coming  year  in  California  and  elsewhere. 

WALNUT   DISEASE. 

During  the  past  spring  certain  nurserymen  handling  seedling  walnut 
stock  found  the  roots  of  their  young  trees  more  or  less  affected  with 
knots  or  galls.  The  matter  was  called  to  the  attention  of  the  agent, 
as  it  was  feared  the  disease  might  spread  by  means  of  the  infected 
stock.  An  examination  showed  tlie  galls  to  be  the  work  of  a  nematode 
worm.  It  has  been  found  that  these  worms  are  very  numerous  in  some 
of  the  more  sandy  and  moist  situations  of  southern  California,  and 
that  they  attack  many  kinds  of  plants.  So  far  as  observed,  the  wal- 
nut, fig,  and  peach  are  most  affected,  and  the  harm  is  done  mainly  to 
nursery  stock,  large  numbers  of  young  trees  being  wholly  unfitted  for 
sale. 

An  effort  Avas  made  to  learn  if  a  hardy  root  could  be  found  uxkhi 
which  the  soft-shell  walnut  might  be  grafted.  It  was  ascertained  that 
the  hybrids  between  the  English  walnut  {Juglans  regia)  and  the  Cali- 
fornia walnut  (Juglans  californica)  were  aflected.  It  was  then  thought 
possible  that  the  California  species  itself  might  be  exempt.  A  quan- 
tity of  nuts  were  therefore  procured,  sprouted,  and  grown  in  infected 
earth,  but  a  later  examination  of  their  roots  showed  that  they,  too,  had 
become  infected.  A  study  of  the  hard-shell  walnut  groves  showed  that 
these  trees  were  but  little  subject  to  the  trouble,  and  it  is  now  thought 
tliat  this  tree  may  serve  as  a  stock  upon  which  to  graft  the  soft-shell 
variety.  In  addition  to  being  almost  free  from  the  work  of  nematodes, 
it  is  also  largely  exempt  from  the  crown  gall  or  black  knot  so  injurious 
to  the  more  tender  soft  shell.  Grafting  upon  this  stock  may  thus  serve 
a  double  pur]>ose  if  these  diseases  should  become  so  serious  as  to  make 
it  advisable  to  resort  to  grafted  trees. 

Another  disease  of  the  soft-shell  walnut  has  caused  some  alarm 
among  growers  in  the  southern  coast  counties.  It  is  not  known  as  yet 
whether  the  x>rimary  cause  of  the  trouble  is  due  to  some  derangement 
of  the  vital  functions  of  the  plant  or  to  parasitic  organisms.  The  prog- 
ress and  destructive  action  of  the  disease  are  certainly  very  apparent. 
A  small  black  spot  first  appears  on  the  side  of  the  nut  husk  while  the 
kernel  is  still  in  the  milk.  The  death  of  tissue  beneath  this  spot  grad- 
ually extends,  spreading  inward,  and  soon  reaching  the  shell.  Unless 
tlie  shell  is  already  hard  the  decay  penetrates  through  to  the  soft  meat 
of  the  nut  within,  and  the  whole  is  soon  disorganized  and  turns  black. 
As  high  as  60  per  cent  of  the  soft-shell  nuts  have  been  destroyed  on 
many  trees  observed,  and  appearances  indicate  an  increase  of  the 
trouble. 

A  study  of  the  diseased  tissue  shoAvs  the  presence  of  a  bacillus,  the 
organism  being  constantly  present.  Pure  cultures  of  the  bacillus  have 
been  obtained  for  spring  inoculations,  the  tissue  of  the  nut  husk  being 
too  firm  in  the  later  i^art  of  the  season  to  test  the  action  of  the  organ- 
ism with  any  degree  of  certainty.  Observations  indicate  that  unfavor- 
able root  conditions  for  the  trees  may  have  an  important  bearing  on  the 
primary  development  of  the  trouble. 
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GRAPE   DISEASES.      • 

Coulure  of  grapes. — One  of  the  leading  lines  of  work  of  the  year  has 
been  the  study  of  coulure,  or  the  premature  fall  of  the  bloom  and  fruit 
of  the  raisin  grapes.  During  the  winter  a  circular  letter  was  sent  to 
many  growers  in  the  San  Joaquin  Valley  and  elsewhere,  asking  for  infor- 
mation as  to  the  comparative  hardiness  of  varieties,  the  bearing  of  soil 
and  ago  on  the  disease,  the  losses  sustained,  the  snpposed  cause  of  the 
dropping,  etc.  Much  general  information  and  many  valuable  facts  were 
thus  obtained  as  a  groundwork  for  the  season's  exi)eriments.  The 
majority  of  replies  were  in  harmony  with  observations  made  in  the  field 
in  iS92,  so  far  as  the  main  cause  of  the  trouble  is  concerned.  It  is  evi- 
dent that  unfavorable  temperature  and  other  atmospheric  conditions, 
acting  on  the  highly  bred  and  tender  Muscat  of  Alexandria  and  Mus- 
catel Gordo  Blanco  varieties  during  bloom,  result  in  infertile  or  nonfe- 
cundated  flowers.  This  lack  of  fertilization  causes  the  flowers  to  fall 
or  else  to  develop  into  small,  seedless  berries,  resulting  in  the  formation 
of  imperfect  bunches.  Coulure  caused  a  loss  of  over  $600,000  to  the 
San  Joaquin  Valley  alone  in  the  single  season  of  1892. 

Three  main  lines  of  work  have  been  pursued  looking  to  the  preven- 
tion of  the  trouble:  (1)  A  study  of  the  ett'ccts  of  grafting  susceptible 
varieties  upon  more  hardy  roots  j  (2)  the  stimulation  of  vines  by  sprays 
and  root  treatment  just  prior  to  the  period  of  bloom;  (3)  the  crossing 
of  the  Muscat  of  Alexandria  with  a  good  variety  of  raisin  grape  not 
subject  to  coulure,  so  as  to  obtain  resistance  combined  with  desirable 
qualities  of  fruit. 

The  first  line  of  work  has  shown  that  coulure  may  be  largely  pre- 
vented by  grafting.  The  second  series  of  exi)eriments  has  given 
mostly  negative  results.  From  the  crossing  of  stocks  the  best  results 
are  expected.  A  vine  known  in  California  as  the  Malaga,  and  usually 
grown  as  a  raisin  grape,  has  been  selected  to  cross  with  the  Muscat 
of  Alexandria.  It  embodies  hardiness  of  bloom,  top,  and  root,  and 
the  qualities  which  api)ear  desirable.  A  suitable  location  for  conduct- 
ing the  work  was  found  in  the  Lucerne  Vineyard  at  Hanford,  Cal. 
During  the  blooming  season  the  crossing  was  successfully  accomplished, 
the  Malaga  being  used  as  the  pollinating  variety.  As  a  result  of  this 
cross  several  hundred  berries  set  and  arrived  at  maturity.  It  is 
hoped  that  plants  giown  from  the  seed  of  these  berries  will  i)osses8 
most  of  the  hardy  qualities  of  flower,  top,  and  root,  so  marked  in  the 
Malaga.  This  view  is  based  on  the  results  obtained  by  Prof.  Millardet 
in  the  production  of  over  10,000  hybrid  vines.  His  work  has  shoAvu  that 
the  vine  used  as  the  father  transmits  its  hardiness  to  the  new  variety. 
Every  effort  will  be  made  to  obtain  as  many  seedling  plants  as  i>ossiblo 
from  the  berries,  and  a  careful  selection  from  these  seedlings  should 
give  a  vine  inheriting  the  fruiting  qualities  of  the  Muscat  and  the 
hardiness  of  the  Malaga.  It  is  hoped  to  enlarge  upon  this  work  the 
coming  spring,  when  an  eftbrt  will  be  made  to  cross  the  Malaga  with 
the  Muscatel  Gordo  Blanco  and  possibly  with  the  Huasco  Muscat  and 
others.  This  line  of  work  has  never  been  properly  developed  in  respect 
to  the.  raisin  grapes,  and  great  opportunities  are  offered  to  benefit  the 
raisin  industry.  A  bulletin  on  coulure  of  raisin  grapes  Is  now  being 
prepared,  embodying  the  results  to  date.  It  will  include  a  translation 
of  a  paper  by  Prof.  Millardet  on  the  hybridization  of  the  vine. 

California  vine  disease. — ^The  work  on  the  California  vine  disease  has 
been  mainly  histological  and  comparative.  A  study  of  the  root  sys- 
tem was  made  in  the  field  both  in  midwinter  and  in  midsuminer* 
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Miicli  careful  excavatiou  was  done  al)oiit  tbo  roots  of  old  aud  young 
typically  diseased  vines.  All  i)ortions  of  tlio  roots  were  caroftilly 
exaDiiued,  tlio  results,  so  far  as  throwing  light  on  tho  cause  of  tho 
disease,  being  unsatisfactory.  The  laboratory  work  has  failed  to  reveal 
any  organism  capable  of  producing  the  disease,  although  the  fresh  tis- 
sues have  been  thoroughly  studied.  In  this  connection  the  work  done 
by  Viala,  whicli  was  referred  to  in  my  last  report,  has  been  looked  into 
very  carefully.  While  tho  appearances  figured  by  Viala  are  clearly  to  be 
seen  in  tho  leaf,  the  evidence  that  they  represent,  as  chiimed  by  him,  a 
vacuolated  Plasmodium  abnormal  to  tho  vine  (a  si>ecies  of  parasitic 
Plasmodiophora)  is  certainly  negative  thus  far.  The  literature  on  Plas- 
modiophora  has  been  consulted  .and  many  careful  observations  and 
studies  of  Plasmodiophora  brassiere  ((.*iub  root  of  cabbage)  have  been 
made.  The  ease  and  certainty  with  which  the  spore-crowded  cells  may 
be  distinguished  in  plants  attacked  by  this  parasite  is  worthy  of  remark 
when  comi)ai'ed  with  tho  total  lack  of  any  such  8i>oro  forms  in  the  vine. 
Furthermore,  the  tissues  infected  by  the  Plasmodiophora  readily  yield 
up  their  ama^boid  forms  in  cultures  when  taken  at  the  right  stivge;  on 
the  other  hand,  the  vine  tissue  wholly  fails  to  set  free  any  such  organism 
even  under  apparently  tho  most  favorable  conditions.  Through  the 
kindness  of  Prof,  Millardet,  leaves  affected  by  Urunissure,  tho  Euro- 
pean vine  disease,  have  recently  been  receiveil  and  compared  with  the 
foliage  affeeted  by  tho  California  disease.  The  studies  made  so  far  indi- 
cate that  the  two  are  widely  different  in  nature.  In  Brunis&ure  tho 
upper  epidermal  cells  are  filled  with  a  gum-liko  dei>osit  (removed  by 
tho  treatnient  of  sections,  jus  recommended  by  Prof.  Vi£ila),'and  the 
effects  of  tho  trouble  are  at  the  beginning  superficial,  appearing  on  tlie 
upper  surface  first,  and  for  a  long  time  not  extending  to  the  under  side 
of  tho  leaf. 

In  the  California  disease  the  characteristic  foliage  markings  affect 
both  sides  of  tho  leaf  alike,  passing  directly  through  from  upper  to 
under  surface,  Avhilo  the  upj>er  epidermal  cells  are  not  filled  with  gum. 
Further  than  this  the  markings  peculiar  to  Brunissnrc  may  bo  at  the 
side  of  tho  veins  or  include  them,  or  tho  veins  may  limit  tho  spread  of 
the  markings.  This  is  totally  different  from  tho  California  disease, 
where  tlio  death  of  tho  tissue  does  not  extend  to  the  veins  and  its 
spread  is  not  limited  to  any  i>ortion  of  the  leaf  tissue.  Finally  it  may 
be  said  that  tho  published  evidencxi  that  Bninissure  and  tho  California 
malady  are  caused  by  species  of  Plasmodiophora  needs  to  bo  supported 
by  the  isolation  of  tho  organism  claimed  to  bo  present.  It  is  also  nec- 
essary that  the  spore  form  bo  found  and  described.  There  seems  no 
sufticient  reason  why  such  large  and  well-iilled  cells  as  those  of  the 
palisade  tissue  of  tho  vine  leaf  should  not  allow  the  escape  of  the  Plas- 
modium in  moist  cultures,  as  with  Plasmodiophora  hrassicas^  if  such  a 
parasite  1x5  really  present.  Tho  past  season  has  shown  that  the  disease 
has  lost  much  of  its  virulence,  but  it  remains  present  in  most  of  the 
vino  growing  sections  of  IjOS  Angeles,  Kiverside,  San  Barnardino,  and 
Orange  counties.  Some  of  tho  younger  vineyards  showing  no  signs  of 
disease  in  181)U  dcveloi>cd  it  to  some  extent  in  1803. 

THE  PEACH  TELLOT^S  INVESTIGATIONS. 

During  the  early  part  of  the  ye.ar  the  agent  in  charge  of  this  work 
was  occupied  largely  in  the  preparation  of  Bulletin  No.  4,  on  exx)eri. 
ments  with  fertilizers  for  the  prevention  and  cure  of  peach  yellows. 
Field  work  upon  various  problems  bearing  on  the  cause  of  yellows  has 
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been  continued  in  Micbi^n,  Pennsylvania,  Maryland,  and  Delaware, 
special  attention  being  given  to  tbe  questions  of  root  immunity  and  the 
l)08sibility  of  the  transmission  of  tbe  disease  tbrongb  tbe  pollen  tube. 
The  peach  belt  of  southwestern  Michigan  was  visit^,  with  result?  con- 
firmatory of  former  observations,  viz,  that  while  peach  yellows  occurs 
over  almost  the  entire  peach  district  along  Lake  Michigan,  itis  discour- 
agi^ig^y  prevalent  only  in  those  localities  wher^  the  law  requiring  the 
prompt  destruction  of  affected  trees  is  disregarded.  In  such  localities 
the  disease  is  as  prevalent  as  anywhere  along  the  Atlantic  coast,  while 
in  localities  which  enforce  the  law  many  fine  orchards  are  to  be  seen, 
the  majority  of  the  trees  are  healthy,  and  the  culture  of  tlio  peach 
is  profitable.  There  is  no  longer  any  doubt  as  to  the  wisdom  of  destroy- 
ing all  aflTected  trees  as  soon  as  the  first  symi)toms  of  yellows  appear, 
and  that  this  belief  is  gaining  ground  among  practical  men  is  shown 
by  the  fact  that  since  this  investigation  was  undertaken  five  States 
have  passed  laws  requiring  the  prompt  destruction  of  all  trees  showing 
symptoms  of  this  disease.  The  States  which  now  have  such  a  law 
ajjplicable  to  the  whole  or  a  part  of  their  territory  are  Michigan,  Kew 
York,  Connecticut,  Pennsylvania,  Delaware,  Maryland,  Virginia,  and 
California,  and  in  Canada  the  Province  of  Ontario.  Microscopic  exam- 
inations of  diseased  and  healthy  tissues  are  now  in  progress,  but  not 
ready  to  be  reported. 

MISCELLANEOUS  ^WORK  OF  THE  DIVISION. 

In  addition  to  the  more  detailed  investigations  described  in  the  pre- 
ceding pages,  the  division  has  had  under  observation  during  the  year 
a  number  of  minor  matters,  mention  of  which  may  not  be  out  of  place 
here.  Two  diseases  affecting  melons  have  been  studied,  with  interest- 
ing results.  The  first  attacks  muskmelons,  and  in  certain  sections  of 
the  country  destroys  the  foliage  of  entire  fields.  Constantly  associated 
with  this  disease  is  a  fungus  belonging  to  the  genus  Alternaria, 
and  it  has  been  proved  that  it  is  the  cause  of  the  trouble.  The  other 
disease,  which  attacks  cucumbers,  muskmelons,  and  squaslies,  begins 
in  the  form  of  a  wilt,  one  or  more  of  tlie  branches  and  sometimes  the 
entire  plant  succumbing  as  suddenly  as  though  the  stem  had  been 
severed  from  the  root.  The  wilted  condition  may  continue  for  a  few 
days,  the  length  of  time  depending  somewhat  on  the  weather;  then  the 
aft'ected  parts  wither  and  dry  up  completely.  Bacteria,  w^hicli  clog  and 
break  down  the  fibro-vascular  bundles  or  water-conducting  tissues  of 
the  phint,  have  been  found  constantly  associated  with  tlie  disease. 
Cutting  off  the  water  supply  causes  the  plant  to  wilt,  and  the  other 
effects  note^l naturally  follow. 

The  disease  was  produced  by  artificially  i)ricking  the  germs  of  the 
fungus  into  the  blade  of  the  leaf,  and  this,  together  with  the  fact  that 
insect  bites  or  punctures  invariably  precede  the  first  symptoms  of  the 
trouble,  is  strong  evidence  that  the  carriers  of  the  disease  are  insects. 
Some  experiments  looking  toward  the  prevention  of  the  two  diseases 
described  have  been  made,  but  as  yet  it  is  too  early  to  speak  definitely 
upon  this  matter. 

During  the  year  considerable  attention  has  been  given  to  the  diseases 
of  plants  under  glass.  Diseases  of  lettuce,  cucumber,  tomato,  and  other 
plants  have  been  studied  and  some  int^jresting  results  obtained.  In 
work  of  this  kind  little  benefit  results  from  the  application  of  the  ordi- 
nary methods  of  combating  fungous  diseases  in  the  field.    Many  of  the 
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diseases  of  plants  under  glass  are  due  primarily  to  improper  cultural 
methods,  and  in  order  to  point  out  and  correct  these,  it  is  manifestly 
necessary  to  know  what  are  the  proper  methods  to  pursue  in  order  to 
grow  a  plant  to  the  highest  state  of  perfection.  Such  knowledge  is 
gained  only  by  actual  experience  and  the  careful  application  of  laws 
governing  plant  physiology. 

Under  the  head  of  njiscellaneous  work  may.  also  be  mentioned  the 
part  taken  by  the  division  in  the  World's  Columbian  Exposition.  For 
the  greater  part  of  the  year  preceding  the  opening  of  the  Exposition 
much  of  my  own  time,  together  with  that  of  several  assistants,  was 
given  to  the  preparation  of  the  exhibit  of  the  division.  From  about 
the  middle  of  April  until  the  1st  of  October  a  member  of  the  divisional 
force  Avas  kept  constantly  on  the  ground  to  point  out  the  laboratory 
ipethods  in  use  by  the  division  and  to  explain  other  matters  to  visitors 
interested  in  the  scientific  and  practical  part  of  our  work.  On  the 
whole  It  may  be  stated  that  the  exhibit  was  the  means  of  awakening 
much  interest  in  the  work  of  the  division. 


REPORT  OF  THE  ASSISTANT  POMOLOGIST. 


Sir:   The  position  of  Pomologist  having  been  vacant  during  the 
greater  part  of  the  year,  it  devolves  upon  mo  to  transmit  herewith  a  con- 
densed report  of  the  work  of  the  Division  of  Pomology  during  1893, 
Very  respectfully, 

Wm.  a.  Taylor, 

Assistant  Pomologist, 
Hon.  J.  Sterling  Morton, 

Secretary. 


OFFICE  'WORK. 

Since  June  15  the  position  of  Pomologist  has  been  vacant.  Of  the 
special  agents,  one  was  dispensed  with  early  in  the  year,  but  the  other, 
Mr.  T.  T.  Lyon,  of  Michigan,  has  been  retained.  A  fruit  modeler  has 
been  employed,  so  that  {idditions  to  the  collection  of  models  exhibited 
at  the  World's  Fair  may  be  made  as  suitable  specimen  fruits  are 
received. 

The  extra  work  required  by  the  completion  of  exhibits  for  the  World's 
Fair  and  the  subsequent  decrease  in  the  working  force  of  the  division 
have  necessarily  limited  field  work  and  delayed  the  preparation  of  matter 
for  publication.  The  manuscript  for  the  bulletin  on  nut  culture,  how- 
ever, has  been  revised  and  the  original  illustrations  for  it  have  been 
completed,  so  that  it  is  now  nearly  ready  for  transmittal. 

The  correspondence  of  the  division  is  extensive,  covering  a  wide 
range  of  subjects,  and  its  disposition  requires  much  time.  The  prepara- 
tion of  conscientious  and  careful  replies  to  all  letters  received  often 
involves  interruption  in  the  constructive  work  of  the  division,  yet  the 
beneficial  influences  of  such  correspondence  seem  to  be  of  suflBcient  im- 
portance to  the  fruit-growing  public  to  justify  the  time  devoted  to  it. 

During  the  year  papers  or  addresses  have  been  presented  by  repre- 
sentatives of  the  division  before  horticultural  societies  in  Maine,  Con- 
necticut, Delaware,  and  Korth  Carolina,  and  before  the  American  Asso- 
ciation of  Nurserymen,  the  American  Pomological  Society,  and  the 
Horticultural  Congress  held  in  Chicago.  Numerous  other  requests 
for  such  services  have  been  refused,  to  prevent  undue  encroaehment 
upon  the  other  work  of  the  division,  but  the  residts  of  frequent  inter- 
course between  the  officers  of  the  division  and  those  in  whose  interests 
it  was  established  are  such  as  to  make  it  a  matter  of  regret  that  more 
such  meetings  could  not  have  been  attended. 
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THE  FRUIT  CROP  OF  THE  YEAR. 

Tlio  se»isou  was  marked  by  two  striking  features — the  almost  univer- 
sal failure  of  the  winter  apple  croi)  in  sections  which  ordinarily  furnish 
an  abundant  supply  of  that  fruit,  and  the  large  crops  of  peaches 'and 
grapes  in  the  regions  where  those  fruits  are  chiefly  grown. 

CLIMATIC    CONDITIONS. 

The  winter  of  lS92-'93  was  noticeable  for  its  long  continued,  severe, 
and  steady  cold,  the  temperature  during  the  period  from  October  to 
March,  inclusive,  being  below  normal  over  most  of  the  region  east  of 
the  Itocky  Mountains.  The  i>recipitation  during  this  period  was  also 
less  than  usual  over  most  of  the  country.  On  the  Pacific  slope  these 
conditions  were  partially  reversed^  the  temperature  being  more  nearly 
normal  and  the  precipitation  considerably  above  the  average. 

In  most  sections  less  damage  was  done  to  tender  fruit  trees  and  the 
grape  than  was  at  one  time  anticipated.  Some  injury  to  small  fruits 
was  exi)erienced,  i)articularly  in  the  middle  and  upper  Mississippi  Val- 
ley regions,  owing  to  the  fact  that  during  the  unusually  cold  weather 
ot  Janujiry  and  Februar}'-  the  plants  and  bushes  were  but  slightly  i)ro- 
tected  by  snow. 

Taken  as  a  whole,  the  winter  was  a  favorable  one  for  the  fruit-grow- 
ing industry,  and  the  promising  condition  of  orchards  in  early  spring 
aftbrded  additional  proof  that  a  winter  of  steady  cold  weather,  even 
though  severe,  is  less  injurious  to  the  trees  and  plalits  of  temperate 
climates  than  a  season  of  higher  mean  temperature,  in  which  mild  peri- 
ods are  followed  by  sudden  and  marked  cold  waves. 

APPI.es   and   PEARS. 

The  faihiro  of  the  api)lc  crop  was  probably  not  chargeable  to  the 
severe  winter,  but  in  many  sections  to  the  damage  to  foliage  and  gen- 
eral vigor  of  the  trees  by  leaf-blight  and  scab  duiing  the  previous 
season.  In  other  sections  it  was  due  to  the  fact  that  the  trees  had  been 
allowed  to  exhaust  themselves  by  overbearing  in  1891  and  1892. 
These  causes,  together  with  unfavorable  weather  at  blossoming  time, 
conspired  to  i)revent  an  average  crop  of  this  fruit  in  most  parts  of  the 
country.  The  most  notable  cxcei)tion  was  the  region  including  the 
States  of  New  Jersey,  Delaware,  Pennsylvania,  Maryland,  and  Vir- 
ginia, where  a  fair  crop  of  apples  was  grown.  In  the  first  two  States, 
however,  the  yield  of  marketable  winter  fruit  was  greatly  lessseued  by 
severe  wind  and  rain  storms  in  August  and  October,  which  beat  the 
fruit  from  the  trees  and  greatly  diminished  its  value.  In  consequence 
of  the  short  cro])  in  most  sections,  prices  of  good  apples  have  been  high. 
In  many  instances  they  have  sold  in  the  markets  at  higher  pric<is  than 
oranges,  and  for  the  first  time  in  many  years  apple  dealers  of  I^ew 
York  and  Ohio  have  been  compelled  to  look  to  jMaryland  and  Virginia 
for  their  winter  liuit. 

Apple  exports  during  the  year  have  not  exceeded  22  per  cent  of  those 
during  1892,  while  the  average  value  per  barrel  of  exi)orted  fruit  has 
been  about  17  per  cent  higher  than  in  1892,  the  export  valuation  during 
the  two  years  being  reiwrted  by  the  Treasury  Department  at  $2.55  and 
$2.99  per  barrel,  respectively.  In  California  and  Oregon  the  apple 
crop  has  been  good,  and  numerous  carload  shipments  to  Eastern  mar- 
kets have  been  made.    One  carload  of  1,000  forty-five  pound  boxes  of 


DIVISION   OF   POMOLOGY.  279 

Bellflower  from  California  is  reported  to  Lave  been  sold  in  St.  Louis 
in  !November  for  $1,800,  or  at  the  rate  of  4J  cents  per  pound.  This 
priiio  loaves  a  handsome  profit  to  the  grower  after  deducting  shii)ping 
and  other  expenses. 

The  yield  of  pears  has  be(^n  below  the  average  except  in  the  South, 
where  the  Kiefibr  and  Le  Conto  varieties  bore  full  crops. 

PEACHES,    PLUIMS,   AND   ,S3IALL   FRUITS. 

The  crop  of  x>eaches  was  large  in  the  sections  which  produce  this 
fruit  in  commercial  quantity,  notably  in  Texas,  Mississippi,  Michigan, 
Oonnecticut,  and  on  the  Chesapeake  peninsula.  The  fruit  of  late  varie- 
ties was  much  damaged,  and  in  some  cases  totally  destroyed^  by  the  vio- 
lent storm  of  August  28-29.  Prices  of  this  fruit  ruled  low  during  most 
of  the  season.  - 

The  plum  crop  was  less  than  an  average  one  in  most  sections,  though 
in  the  prune  districts  of  the  Pacific  slope  the  crop  was  large,  some  esti- 
mates placing  the  yield  of  prunes  as  high  as  50,000,000  pounds. 

Small  fruits  yielded  a  short  crop;  the  later  ones,  such  as  raspberries 
and  blackbeiTies,  which  survived  the  winter,  having  been  cut  off  by 
drought  in  many  sections. 

GKAPES. 

Grapes  were  everywhere  abundant,  and  in  the  principal  grape-pro- 
ducing belts  they  were  of  excellent  quality,  being  less  affected  by  black 
rot  than,  for  several  seasons  past.  The  recent  extension  of  the  period 
during  which  fresh  grapes  are  obtainable  in  our  markets  is  one  of 
the  surprising  developments  in  modern  commercial  jwmology.  Fresh 
grai)es  of  American  production  can  now  be  had  from  June  to  March  at 
prices  varying  from  3  cents  to  30  cents  per  i)ound  at  retjiil.  They  are 
all  grown  out  of  doors,  the  lengthening  of  the  season  being  due  to  the 
increased  planting  of  tjible  grapes  in  the  South,  the  improved  trans- 
portation facilities,  and  cheap  cold-storage. 

In  Florida  the  Niagara  is  now  grown  to  a  considerable  extent  for 
shipment.  It  ripens  during  June  and  July  and  is  followed  by  the  bet- 
ter dessert  varieties,  such  as  Delaware,  Brighton,  and  Concord,  from 
the  Piedmont  region  of  South  Carolina.  Tlien  in  succession  the  mar- 
kets are  supplied  with  Moore  Early,  Brighton,  DelaAvare,  Concord, 
etc.,  Oom  North  Carolina  and  Virginia  during  July  and  August.  By 
September  1  the  early  varieties  from  the  Ohio  lake  region  and  the  great 
market  vineyards  of  New  York  reach  the  n)arkct,  and  grapes  are  abun- 
dant and  cheap  until  December.  The  later  varieties,  such  as  Catawba 
and  Isabella,  from  the  last-named  region,  are  kept  in  good  condition 
in  cold-storage  establishments  until  March,  being  withclrawn  in  small 
Quantities  to  suit  the  needs  of  the  market  as  the  season  wanes.  In  view 
of  the  marked  success  attained  by  New  York  exhibitors  of  this  fruit  at 
the  World's  Fair,  where  clusters  of  several  varieties  of  the  crop  of  1892 
were  shown  in  good  eating  condition  in  July,  1893,  it  may  reasonably 
be  expected  that  in  the  near  future  the  grape  will  compete  in  our  mar- 
kets with  the  apple,  as  an  "  all  the  year  round ''  dessert  fruit. 

When  it  is  noted  that  this  wide  extension  of  the  market  season  has 
been  accomplished  within  the  limits  of  a  single  botanical  species  (our 
eiirliest  and  latest  market  varieties  belonging  to  YitxB  labrmca)^  and 
during  a  period  of  less  than  eighty  years  since  the  first  named  variety 
of  that  species  was  introduced  to  cultivation,  the  radical  nature  of 
recent  progress  becomes  more  apparent. 
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The  largo  yield  of  grai^es  has  resulted  in  an  ovcr-supxdy  at  cer- 
tain times  in  most  markets,  and  as  a  rule  i)riees  liavo  been  low. 
Improved  methods  of  distribution  and  reduced  exi)ense  in  marketing 
have  left  a  margin  of  profit  for  careful  growers,  liOAvever,  wliilo  the 
oiiportunity  of  securing  grapes  of  good  quality  at  low  prices  has  been 
a  blessing  to  thousands  of  our  Avorking  people. 

The  raisin-grai^e  crop  of  California  has  been  a  large  one  and  inices 
have  been  rather  low. 

OUAKGES   AKD   LEMONS. 

Tlio  orange  crop  in  Florida  promises  to  be  the  largest  ever  grown  in 
that  State,  and  i)riccs  up  to  the  end  of  the  year  have  ruled  low.  Much 
the  same  conditicm  exists  in  California.  In  both  States  large  areas 
planted  in  former  years  with  this  fruit  are  now  coming  into  bearing. 
A  leading  problem  with  the  growers  is  to  find  a  market  for  their  product 
at  profitable  prices.  An  attempt  at  direct  shipment  from  Florida  to 
England,  as  noted  in  the  rei)ort  of  the  Pomologist  last  year,  was  not 
entirely  successful,  and  the  exiieriment  has  not  been  repeated  on  so 
large  a  scale.  Shii)ments  of  choice  fruit,  carefully  packed  and  handled, 
were  made  during  October  and  November  from  Fh)rida,  via  railroad  to 
New  York,  thence  by  fast  steamer  to  Liverpool,  with  good  success. 
The  quantity  nmrketed  abroad  in  this  way  has  exceeded  the  single 
cargo  of  last  year,  and  prices  have  been  fairly  remunerative. 

An  extension  of  the  ripening  season  of  this  fruit  by  the  origination 
or  discovery  of  varieties  ripening  earlier  or  later  than  those  now  grown 
is  desirable.  Several  such  have  recently  come  to  notice,  and  further 
advances  in  this  line  are  needed. 

The  lemon,  from  the  fact  that  it  is  more  easily  injured  by  cold  than 
the  orange,  has  not  untij  recently  received  the  attention  it  deserves 
in  this  country.  It  must  be  said,  too,  that  the  measure  of  success  thus 
far  attained  by  planters  of  this  fruit  in  Florida  has  not  been  encourag- 
ing. Comparatively  few  prime  lemons  have  yet  been  marketed  from  that 
State.  Transportation  charges  favor  the  l^^uropean  rather  than  the 
Florida  grower,  as  the  freight  charge  from  the  JVlediterranean  i)orts  to 
New  York  is  one-third  less  than  that  from  Florida  i)oints  to  the  same  city. 
Importations  of  lemons  for  the  year  show  a  decrease  of  about  3  per  cent, 
the  total  value  of  the  imported  fruit  being  $4,080,353  in  1893,  as  com- 
pared with  $4,831,334  in  1892. 

The  fact  that  lemons  of  the  finest  quality  can  be  produced  in  sonth- 
eru  California  renders  this  one  of  the  most  promising  fruits  for  plant- 
ing in  that  region  at  the  present  time,  as  the  California  product  can 
probably  compete  successfully  with  Mediterranean  frmt  in  the  markets 
of  the  West. 

FIGS. 

The  iig^  though  long  grown  in  a  small  way  in  the  Southern  States, 
has  hitherto  been  an  unimportant  commercial  crop  in  the  United  States, 
outside  of  California,  but  is  now  attracting  considerable  attention  m 
the  Gulf  States  as  a  market  fruit.  The  crop  this  year  was  a  large  one 
in  that  section.  Though  the  climatic  conditions  there  do  not  favor  the 
production  of  dried  figs,  it  has  been  discovered  that  the  fruit  can  be 
easily  (tanned,  and  when  thus  prepared  it  meets  with  a  ready  sale.  In 
southern  Mississippi  considerable  and  annually  increasing  quantities 
have  beiMi  put  up  by  the  canneries  for  several  years.    Most  of  the  older 
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fruiting  trees  are  fouud  in  gardens  and  dooryards.  As  sonic  single 
trees  yield  from  $20  to  $30  per  season  from  the  sale  of  fresh  fruit  to 
the  cauners,  many  new  plantings  have  been  recently  made. 

Certain  difficulties  in  bringing  the  trees  up  to  a  bearing  age  have 
been  experienced,  awing  to  the  susceptibility  of  the  young  tree^s  to  dam- 
ago  by  frost  and  the  necessity  for  pursuing  a  method  of  culture  differ- 
ent from  that  practiced  with  other  deciduous  fruits.  The  Mississippi 
Agricultural  Experiment  Station  is  paying  some  attention  to  this  sub- 
ject at  its  branch  station  at  Ocean  Springs.  Judging  from  the  results 
obtained  there,  it  is  thought  probable  that  a  method  of  treatment 
modeled  after  that  which  the  tree  receives  in  dooryards  will  bo  found 
best  adapted  to  it,  and  that  it  will  soon  be  added  to  the  list  of  profitable 
fruit  crops  for  the  Gulf  region. 

EXHIBIT  OF  THE  DIVISION  AT  THE  'WORLD'S  FAIR. 

For  the  Department  exhibit  in  the  Government  Building  a  collection 
of  wax  models  of  fruit,  numbering  nearly  1,000  specimens,  Avas  prepared. 
It  included  about  625  varieties,  representing  40  native  and  introduced 
species  and  numerous  hybrids.  Special  care  was  observed  to  make  the 
models  exact  duplicates  in  size,  form,  and  color  of  the  originals  they 
represented. 

The  exhibit  was  intended  to  afford  a  means  for  studying  and  compar- 
ing the  outside  characteristics  of  the  varieties  of  our  cultivated  fruits, 
regardless  of  time  or  season.  To  cover  the  wide  range  of  variation  due 
to  soil  and  climate  which  is  found  in  almost  every  well-known  variety, 
it  was  found  necessary  to  prepare  models  illustrating  as  far  as  possible 
the  changes  that  result  from  growing  the  leading  varieties  in  regions 
that  differ  widely  in  soil  and  climatic  conditions.  Thus,  in  the  case  of 
one  leading  variety  of  the  Jipple,  twenty  models  were  shown,  each  a  dup- 
licate of  a  specimen  regarded  as  typical  of  the  variety  as  it  appears 
when  grown  in  a  particular  locality. 

As  this  collection  is  to  be  preserved  for  the  use  of  the  division,  it  is 
important  that  it  be  enlarged  by  the  addition  of  other  varieties  and  of 
other  specimens  illustrating  further  variations  found  in  varieties  already 
modeled.  Such  work  has  been  continued  in  a  small  way  during  the 
year,  and  a  number  of  additions  have  already  been  made  to  it. 

Nut  culture,  in  "this  country  has  but  recently  attained  commercial 
importance.  It  is,  however,  attracting  much  attention  in  some  sections, 
and  its  judicious  extension  is  worthy  of  encouragement.  The  exhibit 
at  Chicago  was  specially  designed  to  aid  the  intending  nut-grower  to 
select  vjirieties  for  planting,  by  affording  him  an  opportunity  to  com- 
pare their  merits  and  defects  by  j)ersonal  observation. 

Other  features  of  the  division  exhibit  were  a  cultural  exhibit  of  straw- 
berries, a  collection  of  colored  illustrations  of  fruits,  and  an  illustration 
of  the  methods  followed  in  this  office  in  recording  and  describing  fruits 
received  for  examination. 

The  larger  part  of  the  exhibit  is  to  be  returned  and  displayed  in  the 
museum  of  the  Department.  An  exchange  has  been  arranged  by  which 
a  set  of  models  of  Japanese  fruits,  exhibited  at  Chicago  by  the  Japanese 
Commission,  is  to  be  added  to  it.  Prof.T.  V.  Munson,  of  Deuison,  Tex., 
has  donated  to  the  division  his  entire  exhibit,  comprising  herbarium 
specimens,  sections  of  wood,  photographs  of  fresh  fruit  and  leaves,  and 
specimen  clusters  of  fruit,  of  all  American  species  of  the  grape  and 
numerous  hybrids.  This  collection  has  been  made  with  great  care,  and 
illustrates  the  conclusions  in  regard  to  the  classification  of  American 
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grapes  which  Prof.  IMuusoii  reached  when  iuvestigaling  that  sabjeet 
recently  as  a  special  agent  of  this  division.  The  collection  wilJ  be 
accessible  to  all  persons  who  wish  to  study  and  examlno  it. 

UNCERTAINTY  OP  VARIETAIi  NAMES  OF  FRUITS. 

Tlio  comparison  of  specimens  of  leading  varieties  of  fruits  received 
for  modeling  has  yielded  some  results  that  seem  to  warrant  a  thorough 
investigation  of  the  varieties  of  tree  fruits  that  are  of  commercial  im- 
I)ortance. 

In  addition  to  the  wide  variations  found  in  well-established  varieties, 
which  arc  evidently  the  effect  of  soil  and  climate  upon  the  tree  and 
fruit,  a  number  of  cases  have  been  found  in  which  there  are  in  our 
nurseries  and  orchards  clearly  defined  different  strains  of  the  leading 
grafted  or  budded  varieties.  Most  of  the  cases  thus  far  noticed  have 
been  found  in  the  apple  and  peach.  These  differences  extend  through 
almost  the  entire  range  of  varietal  characters,  including  size,  form, 
color,  season  of  ripening,  color  and  texture  of  flesh,  flavor,  and  keep- 
ing quality.  Though  perhaps  not  sufliciently  marked  to  warrant  the 
division  of  existing  sorts  into  two  or  more  varieties  each,  with  the  mul- 
tiplication of  names  that  would  result,  they  are  certainly  of  enough 
economic  importance  to  engage  the  attention  of  proi>agator8  of  these 
fruits. 

As  examples  of  such  variations  a  few  specific  cases  may  be  noted.  A 
Maine  apple-grower  sends  specimens  of  a  strain  of  Tompkins  King, 
which,  though  grown  in  the  same  orchard,  is  much  more  oblong  and 
conical  than  the  typical  form  of  that  variety.  The  new  type  is  also  a 
bettx?r  keeper.  Both  forms  are  known  as  Tompkins  King,  but  as  they 
are  evidently  different  and  one  probably  superior  to  the  other  an  inves- 
tigation should  be  made  and  a  comparative  test  instituted  that  the 
better  one  may  be  selected  for  propagation.  Another  Maine  gi*ower 
furnished  specimens  of  an  apple  upon  which  he  has  taken  prizes  at 
fruit  shows,  where  he  exhibited  it  as  Baldwin.  Though  bearing  a  close 
general  outside  resemblance  to  that  variety,  it  differs  so  widely  in  text- 
ure of  ilesh  and  flavor  and  is  so  inferior  in  quality  that,  when  cut,  it  is 
readily  distinguished  from  Baldwin.  From  California  two  distinct  types 
of  Home  Beauty  have  been  received,  which  show  constant  variations  in 
size,  form,  and  color,  though  grown  in  adjoining  orchards.  In  this  case, 
each  strain  can  bo  found  to  the  extent  of  several  thousand  trees  in  a 
single  locality,  and  in  all  the  cases  cited  the  different  strains  are  found 
to  have  been  quite  largely  propagated,  so  that  the  possibility  that  the 
variation  may  be  due  to  a  direct  effect  of  stock  ui)on  scion  is  elimi- 
nated. 

In  the  peach,  the  variation  within  varieties  is  even  more  apparent. 
Such  old  and  widely  recommended  sorts  as  CraAvford  Early,  Foster, 
01dnHX(m,  and  Stump  are  each  found  to  contain  two  or  more  strains 
differing  in  size,  form,  color,  season  of  ripening,  quality,  and  produc- 
tiveness. From  the  desultory  investigation  which  it  has  been  imssible 
to  make  thus  far,  it  is  evident  that  our  leading  fruit  varieties  are  much 
lessdiatinctlyandaccuratelydesiguated  by  their  names  than  isgenerally 
supposed. 

As  intending  ^dantcrs  depend  largely  upon  the  advice  of  those  who 
have  had  exix^rience,  in  making  selections  of  varieties  for  i>lanting,  it 
is  important  th«at  the  same  varietal  names  should  stand  for  the  same 
sorts  in  all  i^arts  of  the  country.  Very  few  fruit-growers  now  propa- 
era ^^'^  their  own  trees  for  orchard  planting^  most  of  them  are  conse- 
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quently  dependent  upon  the  honesty,  carefulness,  and  competence  of 
the  nurserymen  who  supply  them  with  young  trees.  A  careful  and 
thorough  field  investigation  and  comparison  of  types,  Avith  a  view  to 
selecting  the  best  one  of  each  of  the  leading  varieties  for  propagation, 
would  meet  the  hearty  approval  of  all  honest  nurserymen  and  result 
in  great  future  benefit  to  the  fruit-growing  public.  Such  a  work  would 
properly  come  within  the  province  of  this  division.  It  should  include 
a  close  investigation  and  comparison  of  trees  in  regard  to  vigor  and 
habit  of  growth,  hardiness,  and  productiveness,  and  of  the  fruit  in 
regard  to  size,  form,  color,  flavor,  season  of  ripening,  and  keeping 
qua]it}\  After  definite  conclusions  are  reached,  nurserymen  and  fruit- 
growers could  bo  notified  and  arrangements  easily  nmde  by  which  they 
could  secure  at  their  own  expense  scions  of  api)roved  strains  for  i)ropa- 
gation. 

The  question  of  how  this  divergence  within  varieties  has  come  about 
is  an  interesting  one.  Its  answer  in  many  cases  can  be  only  a  matter 
of  conjecture.  In  the  stone  fruits,  particularly  the  peach  and  the  plum, 
it  has  probably  often  resulted  from  the  selection  of  buds  for  propaga- 
tion from  seedling  trees,  which,  while  bearing  a  general  resemblance  to 
the  parent  varieties,  Avere  different  in  some  one  or  more  particulars,  often 
undesirable  ones.  In  other  cases  it  may  have  come  from  bud  variation, 
a  x)henomenon  t'O  which  are  probably  due  most  of  the  existing  differences 
found  within  the  varieties  of  the  apple,  though  in  some  classes  of  this 
fruit,  notably  the  Russian  importations,  there  are  numerous  reputed 
seedling  varieties  that  so  closely  resemble  one  another  that  they  can 
be  distinguished  with  difficulty  even  by  experts. 

SEEDS,  PIiANTS,  AND  SCIONS  RECEIVED  AND  DISTRIBUTED. 

Few  importations  of  foreign  varieties  for  introduction  have  been 
made;  some  exchanges  with  foreign  nurserymen  and  fruit-growers  have 
been  arranged  which  it  is  hoped  will  prove  mutually  profitable.  In 
this  way  varieties  of  several  fruits  have  been  secured  and  distributed. 
Seeds  or  scions  of  others  have  been  inrnished  to  the  division  by  origi- 
nators, for  distribution,  so  that  in  all  about  70  fruit-producing  varieties 
have  been  received.  They  have  been  placed  with  128  experiment  sta- 
tions and  private  growers  for  testing. 

For  the  information  of  the  general  public  it  is  perhaps  well  to  state 
that  no  general  distribution  of  such  varieties  is  made.  In  most  cases 
but  few  plants  or  scions  of  a  variety  are  received  and  these  are  i)laced 
wlioro  they  can  be  carefully  and  fairly  tested  in  a  climate  likely  to  be 
suitable  for  their  growth.  They  are  usually  placed  with  the  State 
experiment  stations,  if  such  exist  in  the  region  in  question,  or  if  not, 
then  with  private  growers  there  who  are  known  to  have  special  facili- 
ties for  testing  them. 

When  originators  desire  to  reserve  the  right  to  disseminate  the  vari- 
eties furnished,  they  are  sent  to  the  experiment  stations  under  restric- 
tions, so  that  the  property  right  in  the  variety  is  retaine-d  by  the  origi- 
nator. In  this  way  a  general  and  fair  test  of  the  variety  is  made 
possible  previous  to  its  introduction  and  sale,  a  plan  which  can  hardly 
lail  to  protect  fruit-planters  against  many  of  the  evils  resulting  from 
the  indiscriminate  introduction  of  untried  sorts. 

APPLE. 

Through  the  kindness  of  Mr.  Sigmund  Katona,  of  Kecskemet,  Hun- 
gary, scions  of  24  varieties  of  the  apple  were  received.    These  varieties 
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Mr.  Katoiia  regards  as  some  of  tlie  most  valuable  Hungarian  sorts,  and 
tliey  liave  not  previously  been  introduced  to  this  country.  They  were 
distributed  to  8  experiment  stations  and  7  individuals  in  13  States  and 
Territories  for  i)ropagating  and  testing.  Though  many  of  the  scions 
Avero  quite  dry  when  received,  it  is  gratifying  to  note  that  but  one 
variety  failed  to  grow.  {Several  others  made  but  little  growth,  but  it  is 
hoped  that  in  a  year  or  two  it  will  be  possible  by  exchanges  of  scions 
to  establish  the  full  set  of  varieties  with  each  experimenter,  and  thus 
to  come  promptly  to  correct  conclusions  regarding  their  value  for  differ- 
ent regions.  Besides  these  Hungarian  apples,  scions  of  18  American 
varieties  were  senttmt  for  testing. 

PLUM. 

Of  the  i)lum,  scions  of  8  varieties  Avere  received  from  Hungary  and 
were  sent  to  3  experiment  stations  and  0  individuals  in  7  States. 
All  but  one  of  these  varieties  were  reported  as  alive  at  the  close  of  the 
year  by  some  of  the  experimenters. 

CHERRY. 

Five  varieties  of  the  cherry  were  received  from  Hungary  and  dis- 
tributed to  G  experiment  stations  and  5  individuals  in  8  different 
States.  All  of  these  varieties  are  rei)orted  as  living  at  one  or  another 
of  the  testing  places. 

FKJ. 

Much  confusion  and  uncertainty  exists  in  the  nomenclature  of  varie- 
ties of  the  tig  grown  in  this  country.  Most  importations  hitherto  made 
have  been  through  commercial  channels,  and  the  accuracy  of  the  nomen- 
clature of  varieties  thus  received  can  not  be  dei)ended  upon.  To  enable 
lig-growers  to  correct  this  unfortunate  condition  of  affairs  arraiige- 
nieuts  have  been  made  Avith  the  lioyal  Horticultural  Society  of  England 
to  secure  scions  of  the  collection  of  figs  in  the  gardens  of  the  society 
at  Chiswick  for  grafting.  This  collection,  which  comprises  about  05 
varieties  of  the  lig,  has  been  made  with  great  care  and  is  believed  to 
be  the  most  accurately  named  collection  in  existence.  -  It  is  hoped  that 
by  grafting  these  scions  on  bearing  fig  trees  in  California,  they  can  be 
brought  into  full  fruiting  the  second  year  after  insertion,  and  that 
prompt  and  accurate  determinationsof  the  identity  of  varieties  already 
grown  in  this  country  can  thus  be  made  and  the  relative  values  of  new 
ones  approximately  determined. 

AVOCADO. 

Seeds  of  Fersca  gratissima  were  received  from  Mexico  thwugh  the 
courtesy  of  Mr.  F.  Foox,  of  Eddy,  N.  Mex.,  and  distributed  for  testing 
in  the  Gulf  States  and  California.  They  were  selected  from  two  types 
of  this  fruit,  both  of  which  are  reported  to  have  borne  fair  crops  this 
year,  though  subjected  to  a  temperature  of  about  22°  F.  during  a  severe 
storm  at  blooming  time.  They  are  believed  to  be  superior  in  point  of 
hardiness  to  the  types  of  this  interesting  and  useful  species  previously 
grown  in  the  Southern  States. 

AUSTRALIAN  FRUIT   AND   NUT   TREES. 

Through  the  kindness  of  Messrs.  Pink  &  Cowan,  of  Brisbane,  Aus- 
tralia, a  few  trees  of  a  new  variety  of  mandarin,  "  Beauty  of  Glen 
Retreat,"  were  received.    This  is  of  Australian  origin  and,  thoagh 
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rather  small^  is  claimed  to  be  the  finest  variety  of  this  fruit  grown  : 
that  country. 

Plants  of  several  Australian  economic  and  ornamental  species  we] 
received  and  i)laced  in  the  greenhouses  in  charge  of  the  Superintendei 
of  Gardens  and  Grounds.  Among  them  were  the  following  fruit  an 
nut  producing  species,  mostly  of  a  tropical  or  semi-tropical  character 

BuRDKKix^LUM  (Spoudias  phiogyna). — A  tree  bearing  a  fruit  describoil  as 
somewhat  globular  urupO;  1  to  1^  inches  in  diameter,  of  dark  color  and  nice  ac 
llavor.     *•' Likely  to  prove  useful  undes  cultivation." 

Herbekt  River  CnERRY  {Jntldeama  DaUachyanum). — A  small  tree,  bearing  fm 
of  the  size  of  larce  cherries,  having  a  sharp  acid  llavor  resembling  the  red  currant. 

QrEEN8iJiND  Tamarind  {Diplofjlottis  Cunninghami), — A  tall  tree  with  large  pinna 
leaves;  fruit  from  half  an  inch  to  1  inch  in  diameter,  of  delightful  acid  flavor. 

Candlenut  {AUuritcs  MoUucana), — A  tree  of  considerable  size,  bearing  nuts  ri 
in  a  palatable  oil,  used  for  various  purposes  in  many  of  the  islands  of  the  Pacific. 

Queensland  Nut  (Macadamia  icrnifolia), — A  tree  sometimes  50  feet  high,  bearii 
a  nut  about  1  inch  in  diameter  and  of  very  delicate  davor  and  fine  quality.  This  w 
introduced  into  California  several  years  ago.    It  does  not  endure  frost. 

MISCELLANEOUS. 

Plants  of  one  variety  each  of  strawberry,  gooseberry,  ^rape,  haze 
and  black  walnut  have  been  distributed ;  also  scions  of  5  varieties  of  tl 
kaki  and  4  varieties  of  the  native  persimmon.  Seeds  of  2  choice  typ< 
of  the  papaw  {Asimina  triloba)  and  a  few  walnuts  were  also  sent  on 
Among  the  latter  were  nuts  of  the  California  walnut  which  were  sei 
to  the  Oulf  States  to  test  the  availability  of  this  species  as  a  stock  f 
Juglans  regia  in  that  region. 

PROMISING  NEW  FRUITS. 

The  examination  of  new  fruits  sent  by  growers  for  opinions  as 
their  relative  merits  and  probable  usefulness  has  disclosed  some  ne 
varieties  that  are  worthy  of  propagation.  Descriptions  of  such  as  see 
most  promising  are  given  below,  some  of  them  being  illustrated.  Mai 
of  the  varieties  described  have  not  yet  been  introduced  to  the  publ 
nor  offered  for  sale  by  the  originators.  It  should  be  understood  th 
the  Department  does  not  propagate  these  varieties  nor  distribute  thei 
except  in  rare  instances  where  the  originators  donate  the  plants  or  tre 
for  that  purpose. 

This  explanation  seems  necessary  because  of  the  numerous  applic 
tions  received  for  varieties  described  or  illustrated  in  previous  report 

APPLE. 

Adirondack  (ht  Dclmar  Hay,  West  C hazy,  N.  Y.).— Roundish,  conicul;  regula 
of  medium  size,  with  smooth  surface,  becoming  glossy  when  rubbed ;  color  rich  y* 
low,  washed  and  striped  with  red;  dots  small,  etraw  color,  slightly  elevated;  cavi 
larj;e,  round,  deep,  flaring;  stem  of  medium  length  and  thickness,  slightly  knob  be 
basiu  small,  nearly  rouna,  very  shallow,  with  convex  sides,  slightly  and  regular 
ribbed  nud  downy;  calyx  segments  rather  small,  meeting;  eye  smaU,  closed.  Sk 
thiu,  tough;  core  largo,  broad,  heart-shaped,  moderately  open,  clasping;  sec 
numerous,  oval,  plump,  grayish  brown;  flesh  yellowish  white,  granular,  rath 
tlrj-,  tender;  flavor  mild  subacid;  quality  good.  Season,  October  to  January 
Clinton  County,  New  York.  Tree  a  good  grower:  resembles  Baldwin  in  its  bearii 
habit;  hardy  at  its  place  of  origin.  This  variety  is  said  to  have  originated  frc 
seed  of  Wcstfield  (Seek-No-Further)  crossed  with  Hubbardstou.  It  is  a  promisii 
early  winter  apple  for  northern  New  York  and  Now  England. 

Aroostool',  synonym  Aroostook  Sunset  (J.W.Dudley,  Mapleton,  Mo.). — ^A  swc 
russet  apple,  originated  at  Castle  Hill,  Me.,  by  S.  S.  Stiles.  In  appearance  the  fn 
resembles  Pomme  Gris,  but  is  a  better  keeper.  Said  to  keep  in  fine  conditic 
without  special  care,  Yin  til  July.  Tree  hanly  and  an  annual  bearer  in  Aroosto 
County. 
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Babbitt y  sj^Tionyiii  Western  Baldwin  (W.  R.  Lauglilln,  Collogo  Springs,  Iowa). 
Oblato  conical,  angular,  largo;  Burfaco  aniootli,  grccnisli  whito,  flhaded,  washed  ai 
fitripod  with  red;  dots  few,  ligiit;  cavity  largo,  regular,  deep,  with  gradual  slo] 
andrussot  markings;  8toin  short,  slender  at  fruit,  thick  at  base;  ba^iu  of  mediu 
size,  regular,  abrupt,  furrowed;  calyx  sognicntH  very  short,  converging,  slight 
rcllexed;  eye  very  small  and  closed.  Skin  thick,  ]»ut  tender;  coro  large,  wide,  coe 
cal,  open,  clasj>in<»;  seeds  few,  of  medium  size,  plump  and  brown;  flesh  yellowij 
white,  fine  grained,  juicy,  brisk  subacid;  quality  very  good,  particularly  for  cool 
iug.  Season,  winter.  Tree  large,  a  strong  grower  with  largo  loaves  and  tone 
wood.  Originated  from  seed  of  Baldwin  by  C.  W.  Babbitt,  of  Woodford  County,  if 
about  18^ir».  Though  not  a  new  variety  this  has  l)ut  recently  come  into  promincni 
as  .'I  market  fruit.     The  tree  is  hardy  and  productive  in  tho  Central  States. 

Bryant  (Plate  i — G.  W.  Bryant,  Vienna,  Va.). — ^Roundish  oblato,  often  obliqu 
largo;  surface  nioderat<>ly  smooth,  greenish  yellow,  shaded  and  splashed  with  dull  n 
and  Ktripcd  with  darker  red,  often  covered  with  gray;  dots  numerous,  larg 
russet,  with  protruding  centers;  cavity  large,  regular,  deep,  abrupt,  russeted;  ste 
short,  rather  stout;  basin  regular,  very  large,  <leep,  with  gradual  slope,  foIdc< 
calyx  segments  wide,  short,  reQexed;  eyo  large,  open.  Skin  thick;  coro  couica 
small,  closed,  chisping;  seeds  few,  of  medium  size,  plimip',  brown;  ilesh  yellow^  coan 
grained,  juicy,  very  mild  subacid;  quality  very  good.  Season,  late  winter  in  Vi: 
ginin.     A  very  xiromising  variety  for  market  and  dessert. 

Tho  original  tree,  now  75  years  old,  stands  on  Mr.  Bryant's  farm,  near  Vienna,  Va 
and  is  yet  bearing.  This  variety  was  described  in  tho  report  of  tho  Pomologist  la; 
year  but  is  repeated  here  to  accompany  tho  colored  plate. 

Citnningham  (Cheese)  (Thomas  J.  Garden,  Gardenia,  Va.). — Oblate,  regular,  < 
medium  size ;  surface  smooth,  grconish  yellow,  almost  covered  with  different  shades  ( 
red,  washed  and  striped ;  dots  slightly  russet,  raised ;  cavity  large,  angular,  deep,  fla 
ing,  marked  with  yellowish  brown  russet;  stem  short,  uniform,  rather  stout;  basi 
large,  nearly  round,  deep,  broadly  flaring,  regular,  ne.arly  smooth;  calyx  segm en 
converging;  oyo  medium,  closoil.  Skin  thick,  lirm;  core  small,  oblato,  sli^i^htly  o^)e.] 
meeting  the  eye ;  seeds  numerous,  rather  large,  broad;  llesh  yellowish,  linn,juicj 
flavor  mild  subacid,  very  pleasant;  quality  very  good.  Originated  with  Jaco 
Cunningham  in  l*rinco  Edward  County,  Va.,  about  25  or  iJO  years  ago. 

Gardenia  (Spring  Hill  Nursery  Company,  Gardenia,  Va.). — Roundish,  above  mediu 
size;  surface  moderately  smooth,  yellow,  covered  with  dull  red  and  obscurely  stripe 
with  darker  red,  finely  russeted;  dots  small  to  large,  yellow  and  russet,  often  sta 
shaped.  Skin  thin,  coro  of  medium  size,  wide,  conical,  oi>en,  clasping  tho  oyo;  seec 
fcAv,  of  medium  size,  short,  i>lump,  brown;  flesh  yellowish,  rather  iine-grained  an 
juicy;  very  mild  subacid;  quality  very  good.  Tree  a  vigorous  grower,  inclined  i 
head  low.     A  seedling  on  the  farm  of  C.  A.  Price,  of  Prince  Edward  ('ounty,  Va. 

J  fames  (J.  W.  Kerr,  Denton,  Md.). — Roundish  oblate,  regular,  large*;  Burfa( 
smooth,  whitish,  almost  entirely  covered  with  mottlings,  splashes  and  stripes  < 
light  and  dark  red;  dots  yellowish  and  brown,  areolar  and  indented;  cavity  smal 
regular,  shallow,  with  gradual  slope;  stem  of  medium  length,  stout,  fleshy  at  hot 
cn<ls;  basin  of  medium  size,  regular  form,  medium  depth  and  gradual  slope,  coiTi 
gated,  leather-cracked;  calyx  segments  short,  wide,  erect  or  slightly  reilexed;  cj 
small,  chised.  Skin  thirk,  lough ;  core  of  medium  size,  conical,  closed,  nicoting  thocy< 
seeds  few,  medium,  brown;  llesh  yellowish,  moderately  flne  grained;  brisk  subacic 
quality  good.  This  apple,  which  originated  at  West  Point,  Ga.,  was  described  I 
Downing  in  the  Third  Appendix  to  the  Second  Revision  of  Fruits  and  Fruit  lYci 
of  America,  but  seems  not  to  have  rer^eived  tho  attention  it  deserves  from  ap  pi 
growers  in  tlie  southern  central  States.  Tho  tree  is  described  as  avigorousgrowe 
upright,  making  a  round  hejid  with  age,  and  an  early  and  good  bearer  annually.  I 
season  of  ripening  in  Caroline  County,  Md.,  is  aboiit  three  weeks  later  than  Re 
Astra rlian,  or  about  August  15. 

Koihtcht/  Snunner  Queen  (J.  W.  Kerr,  Denton,  Md.). — Roundish,  truncated,  largi 
very  smootli,  greenish  white,  nearly  covered  with  splashes  and  stripes  of  dark  re 
mixrd  ATith  gi*ay;  dots  conspicuous,  yellow  or  light  gray;  cavity  of  medium  eiz 
regular  form,  moderate  depth  and  gradual  slope;  stem  short,  moderately  stout,  wit 
bracts;  basin  smooth,  regular,  of  medium  de})th  and  gradual  slope,  downy;  caly 
segments  short,  wide,  meeting;  eyo  small,  ch)sed.  Skin  thin,  tender,  reatlilv  par 
ing  from  tho  flesh;  coro  largo,  wide,  nearly  closed,  cla8])iug  tho  eyo;  seeds  fe\ 
large,  plump,  light  brown;  llesh  whitish  yellow,  flne  grained,  juicy;  flavor  mil 
subacid,  rich;  <iuality  ver^y  good  to  best.  Season  middle  of  August  in  Carolir 
bounty,  ^Id.  A  very  promising  market  and  dessert  apple  for  late  summer  and  car] 
fall.     Tho  namci  is  object  ion  al)le  and  needs  revision. 

Kiiifjht  (David  Johnson,  Union,  S.  C). — Oval,  truncated,  size  below  medium;  sn 
face  smooth,  glossy,  greenish  yellow,  washed,  trtxipod,  and  almost  entirely  covorc 
with  two  shades  of  ro<l;  dots  uumcrons,  large,  conspicuous,  slightly  raised;  cavil 
medium,  round,  quito  deep,  abrupt;  atom  of  medium  length  and  thickness,  slight! 
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swollen  towards  tlio  bnso;  basin  quito  large,  nearly  round,  rather  deep,  abrupt, 
slightly  ribbed  and  with  slight  bloom;  calyx  segments  tightly  closed  over  tlio  small 
©yo ,  coro  small,  ronndish,  closed ;  seeds  few,  qnito  large,  pointed,  dark  brown.  Skin 
tiiick,  tough;  flesh  white,  tinged  with  red;  flavor  very  mild  subacid,  almost  sweet; 
quality  good,  'free  of  vigorous  growth.  Originated  in  Union  County,  S.  C,  and 
keeps  through  tho  winter  in  that  section. 

Marsh  (G.W.Walker,  Friends  ville,Tenn.). — Nearly  round,  of  medium  size;  sur- 
face smooth,  a  little  angular,  dull  green,  modified  by  dull  red  striping  and  clouding; 
dots  gray,  unmerons  near  apex;  cavity  medium,  somewhat  irregular,  of  medium 
depth,  rather  abrupt  slope,  marked  with  slight  knob  on  one  side;  stem  f  inch  long, 
nniform,  rather  stout;  basin  quite  largo,  round,  shallow,  with  a  broad,  saucer-like 
slope.  Skiikof  medium  thickness,  Arm;  coro  small,  round,  slightly  open  at  tho  cen- 
ter, clasping;  seeds  numerous,  broad,  shaded  brown  and  black;  flesh  greenish  white, 
moderately  tender,  very  juicy,  mild  subacid;  quality  good;  season  winter.  Tree 
healthy,  prolific;  leaf  large,  leathery,  light  green  above,  gray  beneath;  broad  obo- 
vate,  with  deep  serrations,  A  seedling  of  North  Carolina  Buff  planted  IG  years  ago 
by  Mr.  Marsh,  of  Blonnt  County,  Tenn.  It  fruited  at  five  years  from  planting  and 
has  borno  every  year  since. 

Morrcn  (Dr.  J.  J.  Black, New  Castle,  Del.). — Oblate,  pentangular,  small;  surface 
smooth,  glossy,  pale  yellow,  washed,  splashed  and  striped  with  cnmson;  dots 
largo,  gray;  cavity  large,  regular,  deep;  stem  short,  moderately  thick,  with  bracts; 
basin  medium  in  size  and  depth,  regular;  calyx  segments  wide,  very  short,  con- 
verging; oyo  small,  partially  closed.  Skin  thin;  core  small,  oblate,  conical,  closed, 
clasping  the  eye;  calyx  tube  long;  seeds  short,  largo,  dark  brown;  flesh  white,  fine 
grained,  very  juicy;  flavor  subacid,  sprightly,  pleasant;  quality  very  good  to  best. 
A  choice  dessert  winter  fruit  supposed  to  bo  a  seedling  of  Lady. 

lioss  (William  Stammer,  South  Osbom,  Wis.). — Oblate  conical,  of  medium  size; 
surface  smooth,  yellow,  with  bright  blush  on  snnny  side;  dots  small;  cavity  regu- 
lar, of  medium  size,  deep,  with  regular  slope  and  russet  markings;  stem  very  short, 
angular;  basin  I'c^lar,  of  medium  size  and  depth,  with  gradual  slope,  folded;  eye 
small,  closed.  Skin  thin;  coro  large,  wide,  conical,  closed,  meeting  the  eye;  seeds 
large,  plump,  brown;  flesh  yellowish,  fine-grained;  brisk  subacid;  quality  good. 
Tree  a  slow  gro^t'er,  forming  a  thick,  compact  head;  young  wood  slender  and  wil- 
lowy. A  productive  variety  and  a  long  keeper.  Originated  in  Outagamie  County, 
Wis'.,  25  years  ago. 

Scotch  Red  (J.  van  Lindley,  Pomona,  N.  C). — Roundish  oblohg,  of  medium  size; 
surface  smooth,  glossy;  color  nearly  a  solid  red  with  a  few  russet  patches;  dots  rus- 
set; cavity  medium,  regnlar,  deep,  abrupt,  marked  with  light  russet;  stem  short, 
slender;  basin  medium  in  size  and  depth,  regular  with  gradual  slope,  marked  with 
deep  furrows;  calyx  segments  long,  narrow,  meeting  and  slightly  reflexed;  eye 
small,  closed.  Skin  thicK|  tender:  core  of  medium  size,  closed,  conical,  clasping 
the  oyo;  seeds  few,  large,  plump;  flesh  white,  rather  coarse  grained  and  crisp;  fla- 
vor sweet  and  rich ;  quality  good.  Season  August,  in  western  North  Carolina.  A 
choice  rod,  sweet  apple  for  late  summer  and  fall. 

Strincsioicn,  synonym  Streintoicn  Pippin  (II.  S.  Rupp  &  Soiis,  Shiremanstown, 
Pa.).-r-Roundish  conical,  medium  to  large;  very  smooth  and  glossy,  greenish  white, 
blushed  with  light  red  on  the  cheek;  dots  numerous,  light;  cavity  medium,  rather 
narrow,  deep  with  a  gradual  slope  and  russet  nettings;  stem  medium,  Klender, 
curved,  brownish  red ;  basin  large,  irregular,  deep,  abrupt,  folded ;  calyx  segments 
quito  long,  converging  and  reflexed;  eye  small,  nearly  closed.  Skin  thin,  tough; 
coro  small,  closed,  conical,  clasping;  seeds  numerous,  of  me<lium  size,  short,  plump, 
brown;  flesh  whitish,  rather  coarse  grained,  firm,  juicy;  subacid;  <iuality  good. 
Season  February  and  March.  Tliis  variety  originated  near  the  town  in  Pennsylvania 
for  which  it  was  named,  and  is  one  of  the  most  regular  and  prolific  bearers  of  mar- 
ketable fruit  in  that  section. 

Tun n ell  {H.  Tunnell,  Cincinnati,  Ark.). — Roundish  oblate,  above  medium  in  size; 
surface  moderatoly  smooth,  greenish  yellow,  striped,  shaded,  and  splashed  with  red 
and  somewhat  netted  with  russet;  dots  numerous,  largo,  yellow,  with  brown  cen- 
ters; cavity  large,  regular,  deep,  with  gradual  slope  and  green  markings;  stem  long, 
slender;  basin  large,  regular,  deep,  abrupt,  russeted;  calyx  segments  wide,  short, 
meeting  over  tho  eye,  which  is  largo  and  partially  open.  Skin  thick,  tough;  core 
small,  conical,  closed,  clasping  tho  eye;  seeds  numerous,  of  medium  size,  plump, 
pointed,  dark  brown;  flesh  yellowish,  fine  grained,  not  very  juicy;  flavor  sweet, 
aromatic,  rich;  quality  very  good.  Season  autumn  in  Arkansas.  A  seedling  in  Mr. 
TunnelFa  orchard,  7  or  8  years  old.  Tree  is  thrifty  and  has  been  bearing  for  three 
years.     A  delicious  swcot  apple. 

Veni(8  (William  Stammer,  South  Osbom,  Wis.). — Oblong  conical,  large,  somewhat 
angular;  smooth,  of  a  rich  yellow  color  with  a  slight  blush  on  the  snnny  si<le;  dots 
nnmerous,  brown ;  cavity  regular,  of  medium  size,  deep,  abrupt,  slightly  marked 
with  russet;  basin  regnlar,  of  medium  size  and  depth  and  gradual  slope,  folded; 
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calyx  segments  long,  pointed,  reflexcd;  eye  large,  nearly  closed.  Skin  tbin:  core 
large,  open,  conical,  clasping;  seeds  numerous,  small,  plump,  dark  brown;  flesh  yel- 
lowish white,  lino  grniucd;  liavor  subacid,  pleasant;  quality  good.  A  winter  apple 
claimed  to  have  originated  in  Outagamie  County,  Wis.,  20  or  2o  years  ago. 

Wallace  Howard  (G.  II.  Miller  &  iSon,  Rome,  Ga.).— -Oblong,  large;  surface  mod- 
erately Rmoolh,  greenish  yellow  striped  with  pale  red;  dots  russet,  some  of  them 
indented;  cavity  medium,  regular,  deep,  with  gradual  slope  and  russet  markings; 
stem  three-fourths  of  nn  inch  long,  of  medium  thickness;  basin  small,  regular,  of 
medium  depth  and  gradual  slope,  marked  with  very  slight  folds;  calyx  segments 
tdiort,  meeting  over  the  eye,  which  is  small  and  closed.  Skin  thick,  tough;  core 
largo,  conical,  closed,  claopiug;  seeds  fcAv,  of  medium  size,  plump,  round,  brown; 
llcsh  yellowish  white,  line  grained,  breaking;  mild  subacid;  quality  good;  season 
October.  Grown  from  seed  by  Robert  Boatman,  near  Dillon,  Walker  county,  Ga., 
and  named  in  honor  of  Rev.  Wallace  Howard  by  the  Atlanta  l*omological  Society, 

IVhitwan  (George  Ruedy,  Colfax,  Wash.). — Oblong,  angular,  irregular,  large;  sur- 
face uneven  and  ribbed,  though  with  a  smooth  skin ;  color  a  dark  greenish  yellow, 
wnshed,  splashed  and  striped  with  bright  red;  dots  numerous,  conspicuous,  light 
colored,  some  with  fimall  russet  centers;  cavity  medium,  roundish,  angular  and 
slightly  lii)ped,  shalloAV,  Having;  stem  three-fourths  of  an  inch  long,  rather  stout, 
swollen  at  both  ends;  basin  large,  roundish,  of  medium  depth  ana  convex  slope, 
ribbed  and  angular;  calyx  segments  broad,  short,  reflexcd  above  the  large  open 
eye.  Skin  thick,  hard;  core  of  medium  size,  conical,  slightly  open,  meeting  the 
eye;  seeds  numerous,  small,  plump,  pointed,  grayish  brown;  llesh  yellowish,  firm, 
granuhir,  rather  dry;  flavor  mildsuhacid;  quality  good.  Season  late  winter  and 
spring.  Originated  near  Tine  City,  Wash.,  with  a  Mr.  Ralls  in  1875.  Has  borne 
regularly  since  1880. 

JVillamctic  (J.  N.  Schram,  Gresham,  Oreg.). — Roundish  oblate  conical  to  oblong 
conical,  irregular,  ribbed ;  large,  smooth,  oily,  resembling  Lowell  in  this  respect ;  color 
rich  yellow,  occasionally  blushed ;  dots  small,  scatt^ired,  brown ;  cavity  large,  wide, 
dcep.Vith  gradual  slope  and  green  markings ;  stem  short  to  medium,  moderately  stout, 
knobbed  at  base  and  very  downy;  basin  irregular,  of  medium  size  and  depth,  abrupt 
and  furrowed;  segments  wide,  long,  converging  an<l  reflexcd;  eye  medium  to  larg«, 
nearly  closed.  Skin  thin;  core  largo,  broad,  slightly  open,  clasping;  seeds  few,  of 
medium  size,  plump,  brown;  flesh  yellowish  white,  fine  grained,  tender,  juicy ;  flavor 
Kubarid;  quality  very  good.  Season  early  winter.  A  seedling  from  Multnomah 
County,  Oreg.    The  original  tree  is  7  years  old  and  has  borne  three  crops. 

I'nnamtd  seedling  (G.  W.  Walker,  Friendsvillo,  Tenn.). — Roundish  oblate,  of 
medium  size;  surface  smooth,  except  line  leather-cracking;  greenish  white,  washed 
andKtrix>cd  with  two  shades  of  red;  dots  yellow,  some  areolar;  cavity  medium  in 
size,  regular,  of  medium  depth  and  abrupt  slope,  marked  with  slight  russet;  stem 
one-lialf  inch  long,  of  medium  thickness ;  basin  medium,  regular,  shallow,  with  grad- 
ual slope  and  slight  russet  nettings;  <'alyx  segments  short,  wide,  roflexed;  eye 
medium,  open.  Skin  thick ;  coi'o  of  medium  size,  wide,  conical,  slightly  open,  clasp- 
ing the  calyx  tube;  Sijcds  few, plumj),  gray ;  flesh  greenish  yellow,  flue  grained,  ten- 
der, juicy;  spicy,  rich,  subacid;  (juality  very  good.  Season  winter.  A  seedling  of 
Green  Crank,  probably  crossed  with  Winesap. 

PEAKS. 

Crisco  (J.  VauLindley,  Pomona,  X.  C.). — Roundish,  below  medium  eize;  surface 
moderately  smcoth;  greenish  yellow,  nearly  covered  with  russet;  dots  numerous, 
light  russet;  basin  medium,  irregular,  of  medium  depth  and  abrupt  slope,  marked 
with  netted  russet;  calyx  segments  short,  stout,  straight;  eye  small,  closed;  cavity 
very  Hiisall,  irregular,  very  shallow,  marked  with  heavy  russet;  stem  medium,  stout, 
flesliy  ;;t  base.  Skin  thin,  tough;  core  medium,  oval,  closed,  meeting  the  eye; 
s<'ed8  few,  of  medium  size,  plump;  flesh  greenish  white,  fine  grained,  juicy ;  flavor 
mild  bubacid,  almost  sweet;  quality  good  to  very  good.  Season  September  1,  in 
Guillord  County,  N.  C.  Reported  to  be  a  seedling  grown  by  Robert  Crisco  in  Rich- 
nioiid  County,  N.  C.  It  is  supposed  to  be  a  seedling  of  Seckel;  has  not  blighted  thus 
far  in  >'orth  Carolina. 

MiKjnoUa  (Plate  ir — Jennings  Nursery  Company,  Thomasville,  Ga.). — Rroad  to 
roundish  ])yriform;  large  to  very  large*;  surface  smooth,  yellowish  russet,  tinged 
with  red  and  brown  in  the  sun  and  greenish  on  the  shady  side;  dots  numerous,  irreg- 
ular, I'cirge,  light  russet;  cavity  small,  nearly  round,  shallow;  stem  medium,  rather 
stout;  basin  large,  round,  rather  deep,  regular,  funnel-shaped;  calyx  nearly  or 
wholly  deciduous;  eye  small,  open.  Slcin  thick,  <inite  stiflf  but  brittle;  core  coni- 
cal, quite  large,  closed,  meeting  the  eye;  seeds  numerous,  broad,  pointe<l,  large, 
nearly  black;  flesh  white,  crisp,  tender,  juicy;  flavor  mild  subacid;  quality  good, 
particularly  for   canning  and  preserving.     Season   late  fall  and  early  winter  in 
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BOiithcrn  Georgia.  Treo  Raid  to  l)0  a  healthy,  thrifty,  dwarfish  grower.  Original 
tree  received  in  a  lot  of  Japanese  pear  stocks  from  California  in  1889.  It  is  a  prom- 
ising variety  for  planting  in  the  Sonth  where  a  later  pear  than  Kieffcr  is  desired. 

Summer  licauUj  (Otto  Locke,  New  Braunfels,  Tex.). — Obscure,  nuequal  pyriform, 
Bomewhat  irregular,  large;  surface  quite  uneven,  yellowish  green  with  many  russet 
spots  and  patches  and  a  Inushedchcok ;  dots  numerous,  russet ;  stem  of  medium  length, 
rather  stout,  Lccoaiing  fruity  toward  insertion  ;  inserted  with  a  lip,  commonly  with- 
out depression ;  basin  roundish,  irregular,  medium  to  large,  of  medium  depth  and 
gradual  slope,  marked  with  slight  angles^  calyx  segments  thickened  at  base,  the 
tips  sometimes  dropping  off  bcibro  the  fruit  is  ripe;  eye  open  or  partially  so.  Skin 
rather  thin,  tough;  core  ovate,  small,  slightly  open,  meeting  the  ej'o;  seeds  imper- 
fect; flesh  greenish  orycllowish  white;  sweet,  rich,  slightly  astringent;  quality  good. 
Season  August  in  Comal  County,  Tex.  Succeeds  as  a  dwarf.  Original  tree  found 
in  an  old  garden  in  Now  Braunfels  in  1872.  Trees  grafted  from  it  on  quince  stocks 
bore  fuvstin  1880,  and  have  borne  regularly  since;  heavy  crops  during  past  5 years. 
Tree  a  late  bloomer.  Promising  for  western  Texas  where  most  varieties  fail.  SVorth 
testing  further  north. 

Tiijin  (Philip  H.  Bork,  Tiffin,  Ohio). — Broad  obovate,  large;  surface  smooth,  green- 
ish yellow,  with  a  few  thin  patclics  of  russet,  and  a  faint  blush  in  the  sun ;  dots  numer- 
ous,'brown;  stem  of  medium  length,  slender,  uniform,  curved,  inserted  without 
depression;  basin  wide,  of  medium  depth  and  gradual  elope,  russe ted;  calyx  seg- 
ments wide,  reticxed,  eyo  small,  open.  Skin  thin;  core  large,  oval,  closed,  meeting 
the  eye;  seeds  large,  plump,  brown;  flesh  white,  buttery;  flavor  mild,  subacid: 
rjuality  good.  Season  early  October  in  Seneca  County,  Ohio,  where  it  originated 
with  Mr,  Henry  Loose,  of  Tiffin. 

QUINCE. 

Johnson  (Plato  ill — W.  B.  K.  Johnson,  Allentown,  Pa.). — Large,  oblate  conical, 
compressed  at  stem ;  surface  moderately  angular,  glossy,  somewhat  downy  in  depres- 
eiouo;  color  greenish  yellow;  dots  small,  numerous,  green;  cavity  slightly  com- 
pressed, nearly  Igvel,  broad j  basin  angular,  large,  abrupt,  deep,  with  heavy  angles; 
calyx  segments  leafy,  becoming  fruity  at  base;  eye  large;  core  oblato  conical,  large, 
open;  seeds  numerous;  flesh  yellowish,  comparatively  tender;  juicy,  mild,  with  a 
slight  aroma;  quality  good;  ripens  ten  days  later  than  Orange.  Has  been  grown 
by  Mr.  Johnson  for  about  15  years. 

PEACH. 

Jjalscif  (John  A.  Young,  Greensboro,  N.  C). — Roundish  oblong,  with  slightly 
une%en  surface;  creamy  white,  washed  and  striped  with  different  shades  of  red: 
down  short,  persistent;  cavity  large,  oval,  deep,  flaring;  suture  slightly  depressed 
but  distinctly  marked,  deeper  towards  the  apex,  which  is  minute  and  within  the 
snture;  skin  moderately  thick  and  strong;  stono  medium,  semicling;  flesh  white 
to  greenish  white,  melting,  juic^ ;  flavor  mild,  sweet;  quality  good.  Season  June  20 
in  (iuilford  County,  N.  C,  ripening  with  the  earliest  varieties.  Said  to  be  a  seedling 
of  Connet,  which  it  much  resembles,  but  is  twenty  days  earlier  and  of  deex>cr  color. 
Originated  with  W.  G.  Balsey,  of  Greensboro. 

Crolhera  (T.  T.  Lyon,  South  Haven,  Mich.). — Boundish,  of  medium  size,  smooth ; 
greenish  white,  washed  and  shaded  with  crimson;  down  short,  soft;  cavity  of  medium 
s  ze,  regular,  of  medium  depth,  abrunt;  suture  very  shallow  except  at  apex,  which 
is  a  minute  dot.    Skin  thin,  strong;  nesh  white,  red  at  the  stone,  which  is  of  medium 


regards  it  as  superior  to -that  variety 
JHxic  (E.  Balbach,  Waldo,  Fla.). — Roundish,  above  medium  size;  smooth,  yellow- 
ish white,  with  a  handsome  blush;  down  short,  persistent ;  cavity  medium,  regular, 
dct']>,  abrupt;  basal  half  of  suture  very  deep;  apex  small,  inclined.  Skin  thin, 
slightly  bitter;  flesh  white,  slightly  tinged  at  stone,  which  i»  of  medium  size,  oval, 
and  a  cling;  texture  firm  but  melting;  flavor  mild  subacid,  slightly  bitter;  quality 
good.  Its  good  size  and  bright  color  may  make  it  a  good  market  variety  in  Florida. 
Garden  Cling  (L.T.  Sanders,  Plain  Dealing,  La.). — Roundish  compressed,  of  medium 
size;  surfiico  quite  uneven:  creamy  white,  with  splashes  of  red  on  the  shady,  and 
dull  red  on  the  sunny  sides;  doAvn  harsh,  persistant;  cavity  medium,  oval,  of 
medium  depth,  flaring;  suture  slightly  sunken  at  base,  oven  with  the  surface  or 
slijirhtly  protruding  toward  the  apex,  which  is  very  slightly  sunken  or  protruding. 
Skin  thick,  tough;  flesh  yellowish  white,  lirm,  juicy,  closely  adhering  to  the  medium- 
sized,  smooth,  plump,  oval  stone;  flavor  sweet,  sprightly;  quality  good.  Season 
July  25  in  Bossier  County,  La. 
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i/.7:7iv  (Coldcn)  (T.  T.  Lyon,  Souili  H:i7eii,  Mitli.).— Rouiiilisli,  of  nicilliim  size; 
8iiii:otl»,  vclvt'ty,  grt-ciiish  .yellow,  Hliailrd  ami  wfislii.'il  v.  ith  criiiirioii  timl  iiiii-plo; 
cavity  hii-jj^o.  v,  ilc,  <lyc}>,  svitli  ;ria<lunl  blopi^  ajnl  pink  liinrlviii^s;  Kiituro  di.'cp  at  base 
aucl  apt'K  uihi  <xk'3uiiii;r  au  imii  Li-you»l  ilio  latter,  wliirli  is  n  iiiinuto  tlut.  S«in 
thin,  tciiaci<ii;>:;  Iksli  ycllciw,  r«  «l  at  tho  Kione,  vhicii  i.s  small,  rouiidisli  oval,  und 
free ;  i(;xtiirciJio]tin,2:,  juiry ;  vinous,  j^prightly  ;  good.  Strasuu  with  Craw  ford  Early. 
Troo  ii])rij;ht,  «]ijra(lin<r:  iknvorjj  Kiunli. 

IJfi'cit  (T.  T.  l.yon.  South  JIavon,  lilioli.). — Soiunwhat  roscmldos  llalr*,  bufc  eligbtly 


h^oa son  early  Juno  nt  Wnblo,  Florida.     A  little  la1<»r  tlirji)  Peon-to.     A  Beedlin^  of 
l-*coii-lo.     6ri;jf mated  by  h'obei  t  Keitli,  of  AValdu,  Florida. 

Afuyal  (T.  T.  Lyon,  South  Haven,  Mich.). — lioiiiuiinh,  biilj^ed,  of  nicdiuni  size; 
Kiirf:.(o  velvety,  ycllovN',  v.  at-lu'd  acid  mottled  with  red;  (Ion^ii  short,  looe^  cavity 
niedini^i,  rei,iil;»r,  of  riKMliiiiii  'lopih  niid  griuhial  s1o[K';  siiU^ro  very  Kballow  exrcpt 
at  avrx;  apex  a  ror.nd  pciiit  set  in  sntnre,  about  oiic-ei^rbtli  of  an  inch  below  ;;cn- 
cn;l  B'.'.riiico.  ISlxin  oi  mediuui  thirkne^.s,  slij^litly  billor;  Ptono  abovo  inedinui  in 
size,  ov:il,  free;  li4\*ih  yellow,  slirrlitly  Htaiiitd  with  red  at  stone ;  mcltiii;^,  Jnicy, 
viuoi;?,  sprijjhtly;  vcry^ooil.  ^-easou  late,  rijieninjj'withi'oxSefdliu;-.  'i'reo  p  pre  ail- 
ing; liowevM  ftnmll;  jjlands  renifonn.     Originated  by  ('.  iln'jle.  Paw  l*aw,  lUieb. 


Kntnre.  Miin  tiiicic.  hariih;  p. tf )no  o into  la r^^f,  broatl,  thick,  free;  flosh  liji^ht  yellow, 
red  fit  f^tono,  nultiu^;  nut  very  j'-iicy,  tart,  brisk,  ]deasant.,  jnrood.  treason  Septeni- 
bcv  5-10  i.i  Caroline  C-on;ity,  M<1.     Tie.^  Ktorky  and  productive.     Ke^'arded  by  Mr. 


iace.  f?Kin  tiim.  f»J»'j!iuy  outer;  fliono  oi  niemiun  Bi/e,  oval,  pinuip,  tree;  iloftU 
white,  tin;;ed  wilii  red  at  the  {-lom*;  iijcltin^,  .iuicy;  i:iild  subacid;  ^t)od.  i^e:isoB 
about  vitli  Oldmixf n.  Tree ^plca!lin{.^  productive;  llowcrs E-mail;  glundurcuiforin. 
On;;inated  with  C.  Knjrle,  Paw  Pa v/,  Mieh. 


]iro;!nrtiv(»;  shooU  slen^lcr:  f;lani!»  reiiiJornr.  Tbi**  proinisinij  lalo  denser k  ]ie.a(;)i 
ori;4in:!t'.d  in  the  eiiy  of  U'asbin^tt.n.  Tiio  firi;;final  trto  w«h  V"'<»*l'-<*»*il  J'.bont  6 
year.;  ;»;ro  from  peed  of  a  Reediin;;;  peaeli  j  rov.n  on  Capitol  Hill,  and  haa  borne  f^ood 
cro];:-  tiiicc  it  wa^»  o  yoaro  obi. 


RoBENA  Peach. 


noloS"'  IJ^    Dfp«rtni.nlofAs..e. 


#6 


a -Golden  Prune  &  -  Coe  Goloew  Drop 

c  -  YellOwAubert         d  -  Yei-lowAubehi.  sed 
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to  point  of  apoK  and  contimietl  as  a  depression  on  tho  opposite  side  of  tlio  fruit; 
ttpcx  p.yrami<ln.l,  protruding.  Skin  qui  to  thick  and  barsli;  utoiie  of  niedium  size, 
xatlier  long,  tdiug,  very  red ;  Hesli  dull  ycUowisb  Avlii to,  witJi  alit  tlo  red  at  8touo ;  firm, 
mild  and  Bweet  when  well  riiiened;  quality  good.  Seaeon  middlo  of  Kovember  in 
Howard  County,  Ark. 

Eunscll  (J.  LI.  Kus^ell  &  Son,  Wyniorc,  Ncbr.). — Eonnd,  above  medium^  velvety; 
whitish  base,  tjbadcd  and  wa&hod  with  crimsun,  becomiujO^  solid  crimson  on  snnny 
fiide;  down  short,  easily  removed ;  cavity  large,  wide,  oval,  deep,  abrni>t,  marked 
with  green  and  pinu ;  stem  normal  in  leugtli,  stout;  suture  8b:i]low  exeoj^t  at  apex; 
apex  a  smoU  ]>oint  near  tho  end  of  suture.  Skin  thin,  tender,  bitter;  stone 
medium  to  small,  oval,  plump,  free;  ilesh  greenish  white  with  yellov.isb  veins,  red 
at  stone,  very  melting,  juicy;  miUt  subacid,  rieb;  very  good.  Season  a  month  later 
than  Alexander,  in  Gage  County,  Is cbr.  (ircw.n  from  a  seed  of  Hills  Chili  produced 
by  side  of  Alexander;  first  ciop  181*3.  In  appearance  this  fruit  le^erables  Kale, 
l>nt  tho  Ilesh  is  red  at  the  stone  and  free. 

sales  (Dr.  E.  1*.  Stiles,  Austin,  7'cx.}. — A  medium-sized  fruit  resembling  Elborta, 
hut  claimed  to  be  throe  weeks  earlier;  Ilesh  I'cddish  yellow,  red  at  stone;  melting, 
ipiey,  itoc;  quality  excellent.  I'erbaps  more  highly  colored  and  sweeter  than 
Elberta,  but  not  so  (irm.  Season  Juno  1-5  to  July  5  in  Travis  County,  Tex.  Origi- 
nated from  seed  brought  from  Virginia  and  planted  in  J  ROC. 

Tennessee  (Rev.  ,1.  G.  Tetcr,  Athens,  Tenn.) — .Globnlar,  above  meilium;  surface 
almost  harsh,  with  short  persistent  down;  creamy  white,  with  asuggesrtion  of  red 
on  exposed  side:  cavity  regular,  medium,  abrupt;  sutnre  from  cavity  to  a})ox,  shal- 
low cxcei>t  at  tho  ends;  apex  a  double  point  e^'on  with  or  projeeting  beyond  the 
general  surface  of  tho  fruit.  Skin  thick,  leathery,  not  bitttir;  stone  above  medium, 
■oval,  cling;  Ilesh  creamy  white  totho  stone,  firm,  meaty,  juicy,  sweet,  rich ;  very  good. 
Season  October  20-31  in  McMiim  County,  Tenn.  This  peach  is  of  tho  Heath  Cling 
type,  ivrobably  a  firw  flays  later  in  ErCa:ion  of  ripening.  At  3  years  of  ago,  in  181^3, 
tiie  tree  bore  3  bushels  of  fr;iit. 

Tognin  (T.  T.  J. yon.  South  Haven,  >lich.). — Koundish,  of  medium  size;  surface 
velvety,  j'ellow,  shaded  with  red  near  sutnre;  cavity  medium,  regular,  of  medium 
depth  and  gradual  slope,  with  yellow  markings;  suture  shallow  except  at  apex; 
apex  a  round  point  in  a  circular  depression.  Skin  thin,  stone  of  medium  size,  oval^ 
plump,  free;  Ilesh  yellow,  melting,  juicy;  mild  subacid;  good.  Season  with  Old- 
niixon.  Tree  upright,  spreading;  llowers  lai'ge;  glands  reuiform.  Originated  with 
H.  K.  Harrison,  Toquin,  Van  huren  County,  Mich. 

Woo'nti'  (William  T.  Wotmer,  New  Jirunswick,  N.  J.). — Oblong,  of  mediimi  size, 
velvety;  creamy  white,  vith  a  suggestion  of  red  on  cheek;  cavity  medium,  regular, 
deep,  abrupt;  suture  shallow,  with  delicate  red  lino  in  center;  apex  a  double  point, 
slightly  raised  above  general  surface  of  fruit.  Skin  thin,  strong;  stone  smnll,  long 
oval,  eling;  flc.-h  white  to  tho  stone,  firm,  sweet,  rich;  very  good.  Season  October 
20-31  in  Middlesex  County,  N.  J.  Shoots  stout,  short-jointed,  dark  purplish  rod; 
leaf  large  with  ronlform  gl.amls. 

IVriyJit  (NoL'cmh(!r)  (A.  W.  Eames,  Los  Angeles,  Cal.). — Large,  globular;  surface 
velvety ;  rich  orango  yellow,  shaded  with  red;  down  short;  cavity  large,  regular, 
deep,  abrupt;  suture  very  deep  and  narrow  at  cavity,  extending  to  the  apex  and 
marked  by  a  red  line;  apex  a  wide  double  point  protruding  about  three-sixtcentha 
of  an  in(-h  beyond  the  general  surface.  Skin  thick;  stone  large,  very  plump,  tling; 
flesh  yellow,  slightly  tinged  with  retl  at  the  stone;  firm,  juicy,  sweet,  rich,  very 
good.*  Season  N<iv«  mb(;r  1-10  in  Lo^  Angeles  County,  Cal. ;  about  a  month  later  than 
Salway  in  same  locality.    Very  productive. 

Utiiwnted  Ch hi Cfte  {Vrof.  C.  S.  Sargent,  Jamaica  Plain,  Ma^s.). — Round  to  oblong 
conic,  hlightly  unequal,  compressed;  size  medium  or  below;  surface  smooth,  almost 
free  from  down;  color  greenish  white,  sprinkled  with  irregular  doti»,  wliich  mingle 
into  a  faint  blush  on  tho  sunny  side;  cavity  medium,  roundish,  oval,  of  medium 
depth,  Avith  abrupt  slope;  suture  rather  deep,  broad,  aud  m.nrked  by  a  red  line;  apex 
A  nmall  ]>rotruding  tip.  Skin  moderately  thick,  quite  tough;  flesh  greenish  white 
with  gieen  vein.s,  and  very  slightly  ting»d  with  ro«l  at  tho  stono,  which  is  of  medium 
size,  rath.er  Ion;:,  6h^nd<!r,  poiutiwl,  plumjs  free;  flesh  firm,  juicy,  somewhat  fibrous; 
6ub;iei(l  to  sv  e«  t,  v,'itli  hanlly  a  trace  of  tit;i/GM  flavor;  quality  good,  better  than 
many  A-avie^  ii-a  now  grown  for  market.  Season  September  5-15  at  Arnold  Arbort»tum. 
Tree  a  stvoDg  grower,  vigoror.M,  very  productive  and  hardy.  Tho  blossom  buflbthave 
not  yet  been  killed  \y  rohl.  (Jrov.n  from  seed  received  in  18(58  at  tho  Arnold  Arbor- 
el  um,  fi(»m  Cr.  Uretschueitler,  wlio  found  it  as  a  cultivaled  peach  in  the  mountains 
north  of  IVkin,  China.  It  is  promising  as  a  typo  for  experimenters  to  use  in  the 
production  of  new,  hardy  varieties. 

PLUMS. 

Goliltn  Prune  (Plate  v  a. — Seth  Lewelling,  Milwaukee,  Oreg.). — Oval,  compreseod, 
Bometimcs  elongated,  medium  to  large;  surface  even,  somewhat  roughened  by  ma- 
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set;  color  dull  yellow  with  a  light  bloom;  dots  numerous,  depressed;  cavity  round; 
small,  all  alio  w/abru])t;  stem  short,  curved,  and  enlarged  toward  the  base;  suture 
shallow  and  rathtT  broad  from  cavity  to  apex;  apex  depressed,  often  cracked  in 
fully  ripe  specimens.  Skin  of  medium  thickness;  llesh  tender,  amber  yellow,  melt- 
ing, juicy;  stone  long,  large,  with  awing,  free;  quality  very  good,  both  for  fresh 
use  and  for  curing.  Season  early  September,  in  Clackamas  County,  Oreg.  Orig- 
inatc<l  l)y  Mr.  Lcwelling  from  seed  of  Italian  Prune.  A  very  promising  variety  for 
prune-producing  regions.  The  illustration  was  made  from  medium-sized  specimous 
grown  at*Napa,  Cal. 

CoeCoUJen  Drop  (Plato  \h. — Leonard  Coatcs,  Napa,  Cal.). — Tliis  well-known  old 
variety  is  illustrated  to  furnish  a  standard  of  comparison  for  the  newer  varieties 
shown.  It  is  one  of  the  most  widely  grown  late  yellow  plums  and  succeeds  in 
almost  all  plnm  districts  excei)t  the  most  northern  ones,  where  it  sometimes  foils  to 
mature  it:}  fruit.  It  is  valued  for  its  productiveness  and  excellent  quality.  It 
originated  in  England  about  the  beginning  of  thepresent  century.  The  illustration 
was  made  from  a  medium  sized  specimen  grown  at  Xapa,  Cal. 

racific  (Sluman  <fe  Nunn,  Mount  Tabor,  Oreg.). — Oblong,  very  large ;  smooth,  glossy, 
dark  brownish  crimson;  dots  very  numerous,  golden;  bloom  jirofuse,  light  bine; 
cavity  medium,  rep^ilar,  shallow,  with  gradual  slope;  stem  short,  rather  stout; 
suture  shallow,  distinct;  apex  depressed  and  slightly  leather-cracked.  Skin  thick, 
tough;  llesh  translucent,  with  whito  veins,  melting,  juicy;  stone  medium,  oval, 
shouldcretl,  nearly  free ;  flavor  sweet,  rich,  very  good.  Season  latter  half  of  SScptem- 
her  in  Multnomah  County,  Oreg.  Tree  said  to  be  a  very  upright  grower  and  a 
heavy  cropj)er  since  three  years  old.  Originated  at  Mount  Tabor.  Promising  for 
use  in  the  iresh  state  as  well  as  for  curing  into  prunes. 

Yellow  Auleriy  synonym  Dame  Anheri  jaune  (Plate  v  c  and  d — T.  T.  Lyon,  South 
Haven,  Mich.). — Oval  to  oblong,  regular,  large;  smooth,  glossy,  greenish  yellow, 
becoming  a  rich  golden  yellow,  with  translucent  markings;  dots  numerous,  small, 
green;  bloor.i  profuse,  white;  cavity  medium,  regular,  deep,  abrupt;  stem  rather 
long,  cf  medium  thickness,  curved,  downy;  suture  marked  but  not  deep;  apex  a 
nisset  dot  within  the  suture.  Skin  thiclJ:,  tender,  quite  acid;  flesh  yellow,  clear, 
translucent,  melting;  stone  large, long,  oval,  pointed,  cling;  flavor  mild,  rich,  almost 
sweet;  quality  very  good.  Season  September  10-15  at  South  Haven,  Mich.  Some- 
what  resembles  Yellow  Egg,  but  is  earlier  and  of  better  quality.  Shoots  stout,  red  on 
the  sunny  side;  leaf  oval,  pointed,  large,  thick,  dark  green.'  This  variety  and  sev- 
eral others,  including  Voronesh  Yellow  and  ^loldavka,  were  imported  from  Bussia 
by  the  Iowa  Agricultural  College  several  years  ago.  They  have  fruited  in  Iowa  for 
several  years,  and  are  valuable  additions  to  our  list  of  hardy  plums  of  the  domestica 
type.    Prof.  J.  L.  Budd  regards  Moldavka  as  the  best  variety  of  this  class. 

CllERUY. 

Dnraccia  (E.  E.  Goodrich,  Santa  Clara,  Cal.).— A  heart-shaped  bigarrenn,  of  above 
medium  bize;  smooth,  glossy,  finely'  pitted;  very  dark  purple,  almost  black;  cavity 
large,  regular,  deep,  smooth;  stem  medium,  three-fourths  to  one  and  one-half  inches 
Ions:,  very  slender:  suture  deep  and  depression  extended  beyond  tho  apex.    Skin 


.'omising  as  a  shipping  fruit.     This  variety 
and  grafted  at  Santa  Clara.     It  may  bo  tho  ^'Pistojese"  of  Italy. 

JToHkina  (Plate  VI — C.  E.  Hoskina,  Newberg,  Oreg.). — Roundish,  heart-shaped,  com- 
pressed; very  large;  smooth,  glossy,  dull  purplish  r<Kl,  faintly  mottled;  dots  indis- 
tinct, elongated;  cavity  round,  oi*  medium  size  and  depth,  with  convex  slope; 
suture  not  depressed;  a  mere  line  on  the  surface;  apex  slightly  depressed.    Skin 


color  and  prominent  yellow  dots;  leaves  large,  light  green,  ovate,  coarsely  den 
with  two  large  reniform  glands.     A  seedling  of  Napoleon,  originating  with  Mr.  IIos- 


dentate, 

inform  elands.     A  seedlin;r  of  Napoleon,  orlirinatiuc  with  ~ 
kins  15  years  ago. 

GKAPE. 

Azure  (Vitjs  (vsiirnUs)    (J.  S.  Ereece,  Fayettcville,  N.   C.).— Cluster  of  medium 


flesh  green,  meaty,  quite  iirm,  moderately  juicy ;  sweet  with  mild  and  very  pleasant 
aroma ;  good  for  market  or  dessert.     Season  with  Catawba. 


HosKiNs  Cherry 
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Cozy  {Viiis  lahrtisca)  (J.  S.  Breece,  Fayettevillc,  N.  C). —Cluster  of  medium  size, 
Bimplo,  very  compact;  berry  slightly  elongated,  of  medium  size,  adhering  very 
firmly;  surface  smooth,  hlack,  with  light  blue  bloom;  skin  thin,  leathery,  free  from 
pulp,  but  with  deep  red  pigment;  seeds  few,  largo;  flesh  translucent,  tender,  firm, 
rather  dry ;  mildly  sweet  with  mild  labrusca  aroma;  good  for  dessert  and  for  market. 
Season  apparently  a  week  earlier  than  Ives.  Its  value  for  general  planting  is  less- 
ened by  the  fact  that  its  blossoms  are  pistillate,  but  its  eariiucss  renders  it  worthy 
of  testing. 

Crj/ic (Plate  vii— J.  S.  Breeco,  Fayettovillo,  N.  C). — Cluster  medium,  slightly  shoul- 
dered, conmact;  berries  round,  of  medium  size,  commonly  larger  than  Delaware  but 
quite  variable;  color  light,  dull  red  with  quite  heavy  bloom ;  skin  of  medium  thick- 
ness, rather  tender,  not  objectionable  in  flavor;  pulp  translucent,  tender,  with 
abundant  rich  juice;  seeds  few,  of  medium  size,  light  brown;  flavor  mild,  sweet,  less 
sprightly  than  Delaware,  slightly  foxy ;  quality  good.  Season  earlier  than  Brighton. 
Vine  reported  to  bo  vigorous  and  less  affected  by  mildew  than  most  varieties.  A 
seedling  of  Jefferson,  promising  for  market  and  dessert,  as  a  substitute  for  Delaware 
where  that  variety  does  not  succeed.  Mentioned  in  report  of  last  year. 
*  Fahnciio  (Vitia  hourquiniana)  (David  Johnson,  Union,  S.  C). — Resembles  Herbe- 
mont  very  closely  in  form  and  sizo  of  cluster,  also  in  size  of  berry,  but  is  claimed  to  be 
distinct.  *'  In  color  this  is  a  a  dark  garnet  with  heavy,  light  blue  bloom;  flesh  soft, 
juicy,  sweet,  aromatic,  vinous.  Season  middle  of  September  in  Union  County,  S.  C. ; 
two  weeks  later  than  Herbemont. 

Waddel  {Viiis  astivaUs)  (Dr.  Edwin  Waddel,  Greenfield,  Ohio). — Cluster  of  medium 
size,  rather  heavily  shouldered,  moderately  compact,  moderately  full;  berry  oval, 
medium  to  large,  adhering  firmly ;  surface  smooth,  dark  purple  or  black,  with  profuse 
bluobloom;  glossy  beneatli  the  bloom;  skin  thick,  tender,  with  considerable  x)ulpiness 
and  purple  pigment;  seeds  few,  large;  flesh  translucent,  tender,  melting,  very  juicy; 
mildly  sweet,  rich,  pleasant,  with  abundant  bouquet  and  slight  musky  aroma: 
good  to  very  good  for  dessert,  market  and  wine.  Season  September  20-30  in  Highland 
County,  Ohio.  Vino  productive  and  hardy ;  found  in  the  woods  of  Highland  County, 
Ohio,  about  30  years  ago,  by  John  F.  Waddel  and  transplanted  to  his  farm. 

Seedling  formerly  known  as  McEinley'a  Jumlo  {Vitia  labrvsca)  (J.  S.  McKinley, 
Orient,  Ohio). — Cluster  medium  to  large,  shouldered,  moderately  full,  not  compact; 
berry  very  large,  nearly  an  inch  in  diameter,  roundish,  slightly  elongated,  adhering 
firmly  to  the  stem ;  surface  almost  black  with  a  dull,  heavy,  brown  bloom ;  skin  rather 
thin  and  noticeably  tender,  with  slight  reddish  purple  pigment;  seeds  3  to  5,  laxj^e, 
grayish  brown;  flesh  yellowish  green,  meaty,  quite  firm,  moderately  juicy,  quite 
sweet,  with  foxy  aroma.  Season  middle  of  October  in  Pickaway  County,  Ohio.  A 
very  large  grape  of  fair  quality.    Vino  a  strong  grower  with  largo  leaves. 

RASPBERRY. 

Fcrudalc  (liuhua  occidcntaUs)  (W.  B.  K.  Johnson,  Allcntown,  Pa.). — Round  oblate, 
largo  to  very  large,  quite  regular  and  smooth;  crimson  black  with  very  heavy  bloom; 
drupes  large,  flattened,  showing  suture;  seeds  of  medium  sizo  and  hardness;  berry 
rather  coarse  but  firm,  moderately  juicy ;  sweet,  aromatic ;  very  good ;  shipping  qual- 
ity good.  Season  slightly  earlier  than  Gregg.  Fruit  borne  in  rather  long  spicate 
clusters ;  berries  rather  loosely  attached  to  "the  receptacles.  Canes  reported  to  be 
very  vigorous,  with  large,  though  not  numerous,  prickles.  More  productive  than 
Gregg  and  a  better  berry,  but  perhaps  less  hardy.  Promising  for  Ccn  tral  and  East- 
ern States.  From  three-quarters  of  an  aero  of  this  variety  Mr.  Johnson  harvested 
in  1892, 4,368  quarts.    In  1893  the  crop  was  about  1,0(X)  quarts  less,  from  the  same  area. 

SEMITROPICAL  FRUITS. 

KAKI. 

Godbcy  (T.  K.  Godbey,  Waldo,  Fla.) — Very  large,  some  single  specimens  weigh- 
iug  more  than  a  pound;  conical,  bright  red,  almost  seedless;  quality  very  good. 
Season  early  October  in  Alachua  County,  Fla.  A  seedling  of  Hyakume,  originated 
by  Mr.  Godbey,  who  says  of  it:  "Tree  a  rank  grower,  of  spreading  habit;  very 
prolific." 

ORANGE. 

Boone  (Plate  viii— C.  A.  Boone,  Orlando,  Fla.). — Roundish  to  roundish  oblate,  me- 
dium to  large,  with  very  smooth  skin;  oil  cells  small,  depressed;  color  rather  light 
orange.  Peel  medium  to  thin,  tough;  tissue  thin,  tough;  seeds  few,  angular^  of 
medium  size ;  flesh  rich  orange  yellow,  sometimes  tinged  with  red,  tender ;  very  juicy. 
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rouioJo^'iHt  lor  ISO:.'. 

AViLl)  l'Ri:iTS. 

This  iijilivo  fruit,  DUniUfros  rirrin'utna,  is  eo  >vi(1oly  di3trib;ito«I  over  tlic  BOiitliom 
pv.'uiioiis  (.f  iho  I'liiiwI  Sfntos  tliJiu  its  very  a.^im<liiiico  h;i--i  iso  <louIit  fo»toro«l  lliat 
fontLiiipt  v.'liifh  familiarity  bro'-dH.  15iit  iiof.vitiiplaiidiii;^  tho  low  csliicm  iti  which 
it  h:is  lifu  hi'i'l,  tlirr»  aro  imli«Mti<kUs  tli.jt  iti  vriJl  Sdtin  botioiiie  a  staple  fruit  and' 
worthy  of  tho  attt'iitioii  of  liio  iii::vk«'l -.'grower.  A  wide  variiitioii  in  tb«  Reason  of 
riiieiiiii^:,  sizo,  and  q^-nlity  of  tb«  fiuit,  aiil  in  the  ^i^or  and  productiveness  of  thfi 
tri:03  has  hft-.'U  oii>-ci  vi-«!,  wliicli  iiiake;-)  it  lu  proiriiKiiijjj  tj»r;cies  for  experitiieiitu}  work. 
Scvtiral  cu{orj)risiiijjf  fruiti  .icrower:^  havo  s.lc.'Ud  clioi<-o  Avild  Yarieti^a  for  i»ropa^:i- 
tion  and  a  fo'.v  have  already  !M;ir':et/-d  ffiiit  5ii  consicUnihio  ijnautitiea.  Anion^  tbo 
hest 'Voii'-lics  Ihua  fur  iiajn*^*!  and  introdTiii'il  '.-n^  ri«*j  Kcnper  from  TcnnosGO€^,  Early 
(xoHfTi  from  lilinoiH  (mentioned  iii  r«'!>ort  <»r  tho  l"*r.molo«ri'»t  for  LSyi  under  tlie  iucor- 
roeii  3i::ir.o  Alton),  aii'l  the  M.iriou  and  d'ohlen  Glmu  de.scribed  below. 

On  J'Jat.'^  IX,  a  a:tdft,  illustrations  of  thd  two  last  n. 'lined  varieties  will  bo  found, 
and  also  of  a  so(?(lle8S  \vil(l  pcvsiniMion  (c)  from  Ohio  and  an  oblong  wild  form  {d\ 
from  Wont<]joinery  County,  lid. 

C olden  Hem  (j'lato  i.x  Z»  — K.  L.  Martin,  liorden,  Ind.). — Roundish  or  sligbtlj 
ohlong,  njedinni  to  Ltr^e  in  size;  color  dark  orange  to  red;  peeds  few;  flesh  soft,  v**ry 
Bwect  an<l  rifh;  froo  froM  at«{rin?;oni-y  cvi?n  if  ]dirked  liefor.?.  ftiDy  ripo.  Coninionee!i 
to  ripen  abon  t  tiic  last  of  Anj^^iiKt  liud  ( on  tinner  till  October.  Tiiis  variety  was  brought 
to  notifHi  bj'  Mr.  Lo^;i?n  Marrin,  of  i!*<!rd{fn,  Ind..  v. ho  found  the  oripiKil  tree  on  bi4 
farm  .*T>  yer.rs  a^o.  He  liaH  propa;':at(^d  from  this  by  budding,  and  now  hus  more 
than  300'trevs,  includin*;  ti-p-workcJ  wild  and  young  trees  growing  in  tho  nuiTsery. 

He  reports  that  the  perxinimrm  pays  him  better  th>ui  any  other  fruit.  Tho  t roes 
bear  nnnrial  vyo^^  r.nd  th»»  fiiiit  friid.s  ready  marker,  in  Cbieaco  and  Indianapolis  at 
$1  to  ijJl..'»0  por  iL*  pint  ease,  .s!ii;>]K<l  by  os])voss.  8omo  cartes  have  sold  as  high  as  $2. 
Mr.  .Vartin  er'.tini.'it<'S  tbc  yield  of  a  well-<j;n>wn  tree  at  15  to  !.':>  gallons  i>er  aunuio 
and  the  averi.j^e  |.n*'o  at  75  eonts  per  gallon. 

Marhm  (i'hite  ix  a — fSa:n;ul  ;.Jilk-r,  HI '.iH'ion,  Tilo.). — Rouudirdi  oblat«,  large,  dnll 
rod,  with  nith.-r  tou«;h  tkin  ri-d  f««w  seedrt.  Quality  good,  tLougk  les.s  rich  than 
soiiie.  Se.Mson  (.Vtober,  Ori^ijinal  tree  found  n<^ar  I'utton,  Mo.,  on  Iniid  owueil  by 
Mr.  J.  II.  Mariori.  ,  Tree  ])roduetivt)  and  a  vijjorous  grower,  with  very  large,  rhicK 
leaves. 

r.M'AW. 

Not  ni'ich  ha.s  yet  bofu  done  in  :;n];rovin.«:j  this  fruit  by  selecting  dosirablo  typos 
for  pro]>:»g;:tiaii  and  eultivatioM.  S-.me  interesl  has  recently  beeu  manifested,  how- 
cvrr,  aud  a  feu' iiurtJcrieH  ofTor  th.<^  trees  f.jr  ^ale.  It  is  valuable  both  as  an  omfi- 
mt'ntal  tree  and  lor  its  fruiJ.  P.peeimeus  of  cb«deH  varieties  of  thi«i  uatice  fruit, 
Aftimina  trUoha,  have  Wen  n  .•;  ived  fri.ni  several  ](*e.^iitips.  Mr.  I).  Snow,  of  Chic«>> 
peo,  Mass.,  Fent  ripe  .'.}M*eiirni';--  of  lU'diuni  f-ize  th-tt  were  borne  by  a  tree  which  be 
grew  from  beid  :ili(iiit  \irt  ye;vv«  ago.  I'hey  were  of  pl<*riHant  tlavi-r  and  gotnl  quality, 
though  less  rich  tlian  fruit  of  the  same  sijoeiert  id^Mved  from  Olnci  and  Missouri. 

Mr.  Snow  stutes  tbat  tho  tree  bas  nnule  a  vigorous  /rrowth  and  seems  hardy  in  his 
loeation.  U  eonnnenc.cd  llcv.  ;riijg  wh<'M  10  or  V2  yeai-s*  old,  hot  did  uob  bear  fruit 
untij  sert'ral  vi^r-.rs  later.  Since  ^bcn  it  has  bonie  goo«l  <'rops.  Tliw  fact  that  Cli  c:«i- 
jMM>  is  a  eoii.sidtrablu  dist.-.nee  north  c»f  tin;  rang(*  of  natural  diatributiou  of  this  spe- 
cies uives  this  tii-o  smt  ial  inltrest  to  the  l';  nit  '/rower. 

Mr.  Ih-nry  \v.  n»)pt»,  <.f  l*;.iiit,  Ohio,  sent  spt'cinieusof  th-'papaw that  wcrelar^e 
and  of  very  eM'.eli'-ni  t^n.-ility  and  liavo  ilie  merit  of  rii.ouin-;  early.  Mr.  llopt 
repiiits  a  treo  of  ihi.s  Kjn;fii*s  in  his  neighbor.hoial  tho  trunk  of  which  is  49  inches  ux 
circJimferencc  at  1  foot  Irciu  tho  ground. 

N  UTS. 


■ftt* 


b  -  Golden   Gem 


C  -Seedless Wild 
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SDtm,l>ein{^ mainly  grown  on  the  islands  in  the  Mtiditerrancfin,  oiTtho  coast  of  Spain. 
They  aro  highly  esteemed  on  account  of  their  lar'je  size  and  pleasant  flavor.     They 


almond-growers. 


CIIF.STXUTS. 


Dager  (J.W.  KlUon,  Felton,  Del.).— A  eoodlin,*-  of  the  Kid^cly;  larger  and  perhaps 
better  than  the  parent.  The  oiii^inal  tree  is  abo.it  40  ycara  old  and  stands  on  The 
farm  of  Mr.  Dagor,  near  Wyoniiiii;,  Pel.     It  is  now  bcin;-  propagiitrd  by  graft mj^;. 

Fcltou{J.  W.  Killen,  Felton,  Del.).— Isalar:;o  andvery  sweet  nut,  the  best  in  qnality 
of  any  Japanese  chestnut  thaa  far  received.  It  possesses  those  edible  qualities 
which  are  lackiutr  in  most  othv  r  chestnuts  of  the  Japanese  type. 


KUnOPKAX   UAZIX. 


Jon 
Shrub 
thns 


SIIAGIJARK. 


Size 


Eliot  (A..T.Coe,  Meridon,  Conn. ).--ryTiforn!,  with  sides  considerably  corrugated; 
izo  mediuui;  Rholl  thin;  cracking  qualities  good,  though  not  best;  kcnitd  plump, 
not  very  oily;  tbivor  mild  and  pleasant.  This  was  the  product  of  a  grafted  treo.  It 
was  aw'ardecl  lirst  prize  on  its  merit  ha  a  nut,  with  few  compctit'.rs,  at  the  Connecti- 
cut Agricultural  JSociety  meeting  at  Kow  Haven,  December  19,  1892. 


rr.CAX. 


Where  not  otherwise  specified,  the  varieties  were   sent  ]xy  Arthur  Brown,  of  I^aff- 
dad,  Fla. 


at  tlie  <rown ;  shell  rather  heavy ;  cracking  qu:litic3  medium ;  quality  good.  In  size 
and  form  this  nut  closely  resembles  Mammoth,  which  v/as  intro:luced  in  1890  by 
Kichard  Frotscher,  of  New  Orleans,  La. 


dri 

thi<    ,  ,.        ,     ^  ^  .  ,  .  *         *, , ^ 

flavor;  quality  good. 

Georgia  Melon.— ^izo  above  iiiolinm,  short,  rather  blunt  at  apex;  cracking  quality 
niediinn;  shell  rather  thick;  kernel  plump,  brown;  meat  yellow,  moderately  tender, 
pleasant.  go«)d. 

(iouzaU'H  (T.  V.  Munson,  Denison,  Tex.). — Above  medium  size;  with  firm,  clean 
shell;  quality  excellent.     Ori;rinatcd  in  Gonzalrs  County,  Tex. 

///frc^>M;/.— Sizo  medium,  short,  slightly  acorn-shaped;  cracking  qualities  medium; 
shell  rather  thick,  but  very  smooth  inside;  kernel  short,  very  plump;  meat  yellow: 
very  tender;  rich;  very  gootl. 

Lottfjfelloiv. — Size  medium,  oblong,  cylindrical,  somewhat  irregular,  enlargincj  from 
base  to  near  crown,  tlien  shaqdy  conical  to  the  apex;  cracking  qualities^not  first- 
class;  shell  of  medium  thickness;  kernel  plump  but  rather  thin,  li'dit-colorotl* 
meat  white;  sweetish,  rich;  good.  ^  ' 

Primatfi  (\Y.  K.  Stuart,  (»cean  Springs,  Miss.).— Of  medium  size,  slender  rnthei 


296  REPORT    OF   THE    SECRETARY   OF   AGRICUIiTURE. 

Turlejj  Egg^  Sr. — Largo,  long,  pointed  ;  cracking  qualities  very  good;  Bliell  of  me- 
dium thickness;  kernel  long,  jilump;  brownish  yellow;  separates  readily  from  tho 
shell;  meat  yellow,  a  little  l^ugh;  not  of  highQst  quality. 

Turkey  Egg^  e/r.— Smaller  and  shorter  than  tho  a"bove;  cracking  qualities  medium  j 
shell  of  medium  thickness;  kernel  plump,  light  colored;  tender;  oily;  rich;  good.. 

Unnamed  wihl  (U.  G.  Hodge,  York,  111.). — Above  medium  size, with  quite  blunt  ends, 
rather  thick  shell  and  good  kernel;  this  is  a  promising  variety  for  trial  in  thonorth, 
as  it  is  tho  best  one  yet  received  from  any  point  north  of  tho  Ohio  river. 

ProbahJe  Jighriil  (H.  G.  Hodgo,  York,  HI.). — Large  and  angular;  many  specimens 
obovate,  resembling  some  forms  of  Jlicoria  glahraj  tlie  hull  and  shell  much  likeHicoria 
ovaiOf  though  tho  buds  and  leaves  are  more  like  Hicor'xa  sulcata.  Cracking  qualities 
good.  Kernel  full,  plump,  and  of  superior  quality.  Worthy  of  propagation.  Tree 
80  feet  high  and  2  feet  iu  diameter. 

DLACK    WALNUT. 

Gordon  (R.  D.  Buford,  Buford  City,  Va.). — Tho  largest  black  walnut  thus  far 
received  at  this  office.  Form  cubical,  slightly  conical  at  each  end;  shell  of  medium 
thickness;  cracking  qualities  good;  kernel  light  colored,  plump;  quality  excel- 
lent. Tree  3  feet  in  diameter  and  60  feet  in  spread  of  branches.  Planted  by  John 
Gordon,  a  Revolutionary  soldier,  who  located,  in  Bedford  County,  Va.,  prior  to  1812. 
Many  seedlings  from  this  tree  have  been  planted  in  other  portions  of  tho  State,  and 
some  of  them  are  reported  to  bear  as  good  nuts  as  the  original 

Missouri  (J.  H.  Rose,  Gait,  Mo.). — Oval,  compressed,  of  medium  size,  with  quite 
smooth  shell,  which  cracks  well;  kernel  light  colored,  plump;  flavor  pleasant,  deli- 
cate, quite  free  from  tho  grossness  characterizing  the  common  black  walnut;  quality 
very  good. 


REPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  MICROSCOPY. 


Sir:  I  have  the  honor  to  submit  herewith  my  annual  report  on  the 
work  of  the  Division  of  Microscopy  for  the  year  1893. 
Very  respectfully, 

Thomas  Taylor, 

Chief. 
lion.  J.  S'ncRLiNO  Morton, 

Secretary » 


WORK  OF  THE  YEAR. 

EXHIBIT   OF   THE   DIVISION   AT    THE   AVORLDV^   FAIK. 

The  numerour,  and  constant  demands,  both  by  correspondence  and  by 
l)ersonal  inquiry,  for  information  in  regard  to  mushrooms,  including  not 
only  methods  of  cultivation  but  the  means  of  identifying  the  various 
species  found  in  field  and  forest,  indicated  so  widespread  an  interest  in 
this  subject  that  it  was  deemed  advisable  to  prepare  for  the  World's 
Columbian  Exposition  at  Chicago  an  exhibit  which  should  illustrate, 
by  models,  as  many  of  the  leading  genera  and  species  of  the  edible  and 
non  edible  mushrooms  of  the  United  States  as  could  be  collected. 

In  connection  with  the  exhibit  a  catalogue  has  been  prepared,  which 
describes  each  species  represented.  This  undertaking  necessitated  a 
large  amount  of  correspondence  and  divisional  Held  work,  as  well  as  a 
personal  supervision  of  the  details  of  the  exhibit.  There  was  also  pre- 
pared an  exhibit  consisting  of  the  instruments  of  precision  used  in  the 
routine  work  of  the  division,  and  of  a  series  of  magnifications  of  micro- 
photographs  showing  the  characteristic  crystallizations  of  animal  and 
vegetable  fats.  Aside  from  this,  the  division  was  represented  in  the 
cotton  exhibit  of  the  United  States  Government  by  a  large  selection  of 
types  of  foreign  and  domestic  cotton,  collected  for  the  division  by  the 
cotton  exchanges  of  this  country  and  Liverpool,  England.  The  entire 
exhibit  of  the  division  covered  a  space  of  over  500  square  feet.  The 
mushroom  exhibit  is  now  installed  in  the  museum  of  this  Department. 

Cordial  acknowledgments  are  due  to  agricultural  experiment  sta- 
tions and  other  collectors  from  whom  have  been  received  specimens  of 
the  mushrooms  of  their  respective  localities  5  also,  to  the  National 
Museum  for  sijecimens  of  various  animal  fats. 

A  MUSHROOM  HERBARIUM. 

As  an  aid  to  the  identification  of  species  and  as  a  means  of  facilitat- 
ing exchanges  of  specimens,  it  has  long  been  desired  to  form  a  her- 
barium which  should  comi)rise  such  species  of  mushrooms  as  admit  of 
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preservation  for  tliat  purpose;  but  until  witliin  the  last  few  moutlis  the 
divi.sioii  has  beeu  so  crainped  for  room  as  to  render  it  inij)03siblo  to 
prCvservo  a  largo  number  of  speeimens  for  any  length  of  time.  How- 
ever, several  hundred  pUmts,  representing  many  edible  and  poisonous 
varieties,  Lave  been  preserved  partly  by  drying  and  partly  in  alcohol; 
and  since  tbo  division  has  been  installed  iu  its  ])resent  more  roomy 
quarters,  the  nucleus  of  a  herbarium  has  been  formed,  which  is  at 
present  augmented  by  tlie  loan,  by  Dr.  T.  A.  Taylor,  formerly  of  the 
District  of  Columbia  but  now  of  Omaha,  Jtsebr.,  of  a  collection  consist- 
ing of  several  tliousaml  diicd  specijiiens,  chielly  the  Uymcnomycctes, 
in  Avhich  are  included  most  of  the  fiesby  mushrooms. 

MirUCSCOPTCAL   l-N'VESTIGATIONS. 

Microscoi)ical  investigations  have  !)een  made  of  suspected  butters, 
lard,  oleomargarine,  milk,  olive  oils,  etc.,  as  requested  from  time  to 
time  by  the  public. 

Samples  of  the  teas  of  India,  Ceylon,  Kussia,  and  Japan,  and  cotTee 
from  Costa  Rica,  have  been  secured  from  the  various  commissioners 
from  these  countries  at  the  Exposition  at  Chicago.  These  samples  are 
valuable  for  use  in  contrast  when  examining  such  teas  and  coffees  on 
the  market  as  are  sus]}ected  of  adulteration.  Sjimples  of  aTumal  and 
seed  oils  of  many  varieties  have  also  been  obtained  from  Kussia,  Japan, 
Ceylon,  Spain,  Turkey,  Australia,  Trinidad,  Liberia,  Costa  liica,  and 
the  Argentine  Eepublic,  together  with  twelve  samples  of  native  olive 
oils  from  California.  These  i^urc  oils  from  original  sources  are  of  special 
value,  as  types  of  reference,  iu  i)ursuing  the  micro-chemical  investiga- 
ti(m  of  the  adulterations  of  the  medicinal  and  food  fats,  already  success- 
fully inaugurated  in  this  division. 

INVESTIGATION  OF  THE  COTTON  STAPLE  OF  THE  UNITED  STATES. 

For  the  purpose  of  conducting  au  investigation  of  the  cotton  staple 
of  the  United  States  the  division  has  been  furni8he<l  with  141  saniplos 
of  cotton  from  reliable  sources,  x)rincipally  from  experts  connected  with 
the  cotton  exchanges  of  New  Orleans,  Texas,  Savannah,  and  Liverpool, 
England.  The  samples  from  Liverpool  represent  all  the  more  impor- 
tant cotton-growing  countries  exclusive  of  the  United  States.  Nearly 
3,000  mea.surcments  have  been  taken,  averaging  generally  20  to  the 
sample,  giving  the  maximum,  minimum,  and  mean  length  of  the  fibers 
of  the  sample. 

MJ::AKURE:>rEKT   OF   COTTON   FIBERS. 

Each  individual  hair  of  cotton  seed  is  known  commercially  as  a  cot- 
ton liber.  As  seen  under  the  microscope  each  such  hair  has  a  blnnt 
l)oint,  the  natural  termination  of  the  fiber,  differing  from  its  oi)].osite 
cxtremit^^,  which  shows  the  fracture  occasioned  in  picking  and  ginning. 
We  proceed  to  measure  by  first  mixing  and  pulling  apart  looi^ely  a  few 
ounces  of  cotton,  drawir.g  out  of  this  at  mndom  one  fiber  and  placing 
it  ui)on  a  glass  slide  ])reviously  moistened  with  a  little  weak  gum  water. 
The  fiber  is  then  gently  and  carefully  smoothed  with  a  earners  hair 
pencil  and  the  fingers  until  straight.  This  is  accomplished  under  a 
dissecting  microscojM?  with  low  powers. 

When  straightened,  the  fiber  is  viewed  with  the  compound  nucroscope, 
using  a  magnifying  power  of  about  400  diameters,  in  order  to  ascertain 
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wbetbcr  its  natural  point  is  present.  If  wanting,  which  is  exceptional, 
the  iibor  is  disciirded.  A  glass  micrometer  2i  inches  long,  divided  into 
thirty-sccondths  of  an  inch,  the  lines  ruled  so  as  to  be  visible  thit)ugh 
the  glass,  is  then  placed  over  the  slide  holding  the  fiber,  and  its  length 
ascertained  by  close  and  CArefdl  inspection.  It  wiU  bo  seen  in  tho 
above  explanation  that  only  fibers  which  show  a  terminal  point  are 
measured.  This  criterion  for  measurement  was  adopted  after  testing 
the  results  upon  individual  fibers  of  the  method  in  use  among  cotton 
experts.  They  liave  a  rough  method  of  determining  the  length  of  the 
fiber  in  a  given  f^am])le,  viz,  by  taking  a  bunch  of  the  cotton  firmly 
between  the  thumbs  and  forefingers  of  both  hands  and  pulling  itapart 
with  great  force,  x>i^ssing  layer  over  layer  rei>eatedly  until  the  fibers  are 
fairly  even.  The  sample  is  then  laid  on  the  coat  sleeve  for  convenience 
and  its  length  taken  with  a  pocket  rule.  This  hasty  method  results  in 
a  breakage  of  about  50  per  cent  of  the  individual  fibers,  the  microscope 
showing  that  after  the  violent  process  described  about  that  proportion 
exhibit  fracture  at  both  ends,  whereas  the  fiber  as  delivered  from  the 
gin  oixlinariljs  as  has  been  shown,  shows  fracture  at  but  one  end,  esi>e- 
cially  where  the  roller  gin  is  emj)loyed. 

The  method  adopted  is  to  ascertain,  first,  that  the  fiber  is  a  proper 
Bnbject  for  measurement,  and  then  to  take  the  average  length  of  a  given 
number  of  fibers  in  each  sample.  The  number  of  linear  measurements 
having  been  made,  the  next  step  is  to  ascertain  the  width,  twist,  elas- 
ticity, and  tensile  strength.  The  names  of  growers  and  measmements 
of  samples  thns  far  examined  arc  withheld,  lest  injustice  should  be  done 
other  cotton-planters  whose  samples  have  not  yet  been  measured.  It 
is  the  purpose  to  compare  the  6taj)le  of  this  cc-untrj'^  with  that  of  foreign 
countries,  noting  what  changes,  if.  any,  occur  in  cotton  raised  from 
American  8eed  on  foreign  soil,  especially  as  regards  Sea  Island  staple, 
observing  also  vrhether  Egyptian  seed  grown  in  this  country  produces 
a  st^iple  of  similar  grade  to  that  produced  in  Egypt. 

The  prosecution  of  this  investigation  of  cotton  staple  wiU  constitute 
an  important  leiiture  of  the  divisional  work  of  the  year  1S1>4.  The 
measurements  of  cotton  already  effected  are  but  a  small  proportion  of 
the  work  to  be  done. 

FOUR  EDIBLE  MUSHROOMS. 

RUSSULA  VIBESGENS  Fr. 

(Edible.) 

A  considerable  number  of  this  species  were  collected  in  Prince 
Gcdvge  County,  Md.,  during  the  mouths  of  June  and  July.  Oar 
experiejice  «s  regards  color,  structure,  and  .habitat  of  this  mushrooTu 
agrees  with  that  of  Prof.  Peck,  who  describes  it  under  the  name  of 
Eussula  virescens  Er.,  as  follows: 

Accord  ill*;  to  tho  descriptioD  of  this  species,  tho  margin  of  the  pilous  should  b© 
even,  lint  specimens  occur  sometimes  in  which  themar;rin  is  whaUy  or  partly  Btrijit^. 
'ITio  nnnilKjr  of  forked  and  ioteriuediato  lamcllsB  is  ab-o  variablo,  and  tlio  **wartn'' 
are  Honiotinies  pal©  brown  instead  of  green.  The  color  of  the  pileiis  is  generally 
grayish  <jreen,  but  is  frequently  tinged  with  yellow. 

The  term  "  warts'*  used  in  this  connection  refers  merely  to  the  patches 
resulting  from  the  splitting  or  breaking  of  the  epidermis  of  the  cap, 
and  not  to  such  excrescences,  called  "  warts,"  as  are  commonly  obserTTwl 
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on  tlie  cap  of  Amanita  muscarius,  for  example,  wliich  arc  portions  of 
the  volva.  A  trial  cultivatiou  of  this  species  is  recommended.  It  lias 
been  i'onnd  growing  in  Maryland  from  June  to  November,  but  hitherto 
seciiK;  to  have  attracted  but  little  attention  in  this  country  as  an  edible 
Hpecie:^,  although  highly  esteemed  in  Europe,  and  according  to  some 
authorities  susceptible  of  cultivation.  The  peasants  in  the  neighbor- 
hood of  Milan  are  in  the  habit  of  toasting  these  mushrooms  over  wood 


called  to  it  as  one  of  the  most  desirable  mushrooms  we  have  for  food. 

Explanation  of  Plate  I. 


COPRINUS  COMATUS  Fr. 

(Edible.) 

This  species,  Coprinus  comatuSj  is  found  in  abundance  in  the  United 
States,  in  rich  soil,  usually  in  the  fall  months.  It  was  offered  for  sale 
for  the  first  time  during  the  present  season  in  Center  Market,  Wash- 
ington, D.  C,  bringing  25  cents  per  pound.  This  species  is  highly 
esteemed,  especially  for  catchups,  for  which  it  is  largely  used  in  Eng- 
land when  there  happens  to  be  a  dearth  of  Agaricus  arvensiSy  or  the 
*' horse*'  mushroom.    Prof.  Peck  describes  our  American  species  thus: 

Pilens  thin,  cylindrical,  then  eanipanulate,  rough,  with-hroad,  rather  distant,  fibrous 
scales,  whitish,  margin  soon  discolored,  revoluto  and  lacerated;  lamcUsB  linear, 
crowded,  free,  white,  then  pink,  finally  black ;  stipo  nearly  equal,  iibrillose,  hollow, 
annulate,  the  annulus  or  ring  movable ;  the  cavity  of  the  stem  containing  a  gossa- 
nicr-liko  web. 

Explanation  of  Pi^tr  II. 

Plato  II  represents  a  fragile  and  perishable  species,  the  gills  of  which  soon  dis 
solve  into  an  inky  fluid,  by  which  feature  the  genus  is  readily  identiiicd.  In  the 
plate  Fig.  1  shows  the  very  young  plant;  Fig.  2,  stage  of  growth  in  which  the  cap 
begins  to  expand,  exposing  the  tender  pink  ol  the  gills;  Fig.  3,  mature  plant,  bell- 
shaped  and  *^maned,"  with  movable  ring  detached  from  the  pilous,  and  with  stem 
unequal  and  rootinj;;  Fig.  4,  sectional  view,  showing  hollow  stem,  thin  cap,  and 
broad,  free,  linear  gill;  Fig.  5,  spores  black. 

Makasmius  oreades  Fr.     *' Fairy  Ring  Mushroom." 

(Edible.) 

This  mushroom,  found  in  hedges  and  orchards  from  May  to  October, 
belongs  to  a  non-putrescent  genus  and  dries  readily.  The  cap  of 
Marasmius  oreades  is  of  a  pale  ocherous  tint,  shaded  sometimes  with 
rufous  or  reddish  brown.    Stem  and  gills  are  of  the  same  color. 

This  species  is  described  by  Prof.  Peck  as  follows: 

Pileus  fleshy,  firm,  smooth  convex,  then  expanded,  often  irregular  and  broadly 
subumbonatc^  watery,  fulvoiis  when  moist,  whitish  or  cream-colored  when  dry; 
lamelhc  broad,  distant,  free  whitish  or  cream-colored;  stipe  equal,  Bmooth,  Bolid, 
sometimes  rooting.  I  have  never  seen  it  forming  a  complete  ring,  but  it  often  forma 
^  part  of  one. 
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EXPLAXATIOX   ON   PLATE   III. 

lu  Platoiii  Fig.  1  represents ciniiaraaturo  plantjFi^.  2,  cap  oxpaudiiig  with  growth; 
Fig.  3,  caplurtherexpandedaud8liglitlyumbonate;Fig.  4,  mature spccimLii,  cap  plane 
or  Tally  expanded,  margin  irregular  and  smooth,  stem  equal,  smooth,  and  ringloss; 
Fig. 5,  soctionshowing  gills  broad,  free,  vcutricose,  unequal,  and  llesh  whit<i;  Fig.  6, 
ei)orejj  white. 

Agauicus  (Hyplioloma)  sublateritius  Scliseff. 

(Edible.) 

Some  of  the  older  authors  deemed  this  a  poisouous  mushroom,  but  it 
has  been  frequently  cat^n  by  the  writer  and  others  in  quantity  without 
bad  effects.  This  species  is  very  plentiful  iu  Prince  George  County, 
Md.,  where  a  stump  measuring  from  3  to  4  feet  in  height  literally  cov- 
ered v.'ith  these  mushrooms  was  recently  observed.  They  grow  in  pine 
and  oak  woods  in  groups  of  50  or  more,  and  are  generally  found  on  rot- 
ting tree  stumps. 

EXPL.V^S'ATIOX   OF   Pr^\TE    IV. 

This  plate  represcnt-s  a  group  of  wild,  ediblo  mushrooms,  found  in  great  abundance 
in  the  fall  of  the  year  and  oven  as  late  as  January,  frequently  in  such  dense  clusters 
that  only  their  caps  can  bo  observed. 

The  cap  of  Agarlcns  suhlateriilits  is  of  a  brick-red  color,  with  edges  pale  straw.* 
Gills  at  first  a  dirty  white,  turning  in  advanced  ago  to  a  dark  olive  green.  The  stem 
tapers  downward,  and  within  an  inch  of  its  attachment  to  the  cap  is  of  a  very  light 
straw  color.  Towards  the-root  it  is  covered  with  patches  and  lines  of  burnt  sienna 
color.  Uncooked  it  has  sometimes  a  slightly  bitter  taste,  which  disappears  wlien 
it  is  stewed  with  butter,  pepper,  and  salt. 

CRYSTALLIZATIONS  OP  SEED-OIL  FATS  AND  ANIMAL  FATS. 

Eecent  investigations  demonstrate  that  the  crystalline  forms  of  the 
animal  and  vegetable  fats  diflfer  materially.  To  illustrate  this  in  some 
degree,  two  plates  of  vegetable  fats  are  submitted  in  contrast  with  one 
plate  of  animal  fats.  To  obtain  crystals  of  the  fatty  glycerides  of  ani- 
mal fats,  the  melted  fat  should  cool  gradually  for  about  ten  hours  in  a 
temperature  of  about  65°  F.,  in  order  to  get  the  fully  developed  crys- 
tallization.   The  fat  of  plants  will  crystallize  v/ithin  as  many  minutes. 

CHAULMUGRA  FAT  (extracted  from  the  seeds  of  Gynocardia  odorata 

B.  Br.). 

For  the  purpose  of  securing  interesting  and  beautiful  groupings  of 
the  crystals  of  seed  fats,  the  method  here  outlined  must  bo  strictly  fol- 
lowed 5  otherwise,  some  of  the  forms  illustrated  can  not  be  obtained. 
The  solid  fat  used  in  the  production  of  the  crystals  seeninPlatev,Fig.  1, 
was  secured  from  the  oil  of  chaulmugra  seed.  (For  further  information 
concerning  the  medicinal  properties  of  this  seed  oil  see  No.  29  of  the 
Imperial  Institute  Series,  published  by  the  Indian  department  of  reve- 
nue and  agriculture.)  La  preparing  chaulmugra  fat  for  micro-photogra- 
phy put  a  small  portion  of  it  on  a  microscopical  slide,  placing  over  it 
a  glass  cover  such  as  is  used  in  general  mounting.  Heat  the  slide  over 
a  spirit  lamp  until  the  fat  melts— do  not  overheat — and  allow  it  to  cool 
in  a  temperature  of  about  60^  F.  Within  a  few  minutes  the  mount  will 
appear  white,  owing  to  the  crystallization  of  the  fat.  The  slide  is  now 
ready  for  observation  under  the  microscope.  The  same  slide  may  be 
reheated  and  allowed  to  cool,  giving  similar  results.  Although  various 
crystallizations  of  this  fat  are  obtained,  all  exhibit  sameness  of  minutiie 
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of  crystallization.  It  is  ibiiud  that  heatinf?  cliaulmiigra  f;it  to  tnc  fmnin« 
point  causes,  it  w«)uld  seciii,  a  (lissi[)ation  of  soiuo  volatilo  fjflyc<»ri(le 
thereby  cliaiigin^j:  the  crystaiiization;  themfore,  thi«  fat  tihonid  not  b< 
submitted  to  fuming  .heat,  as  is  the  Jiiethod  v,  ith  the  animal  lats. 

COCOANUT    OIL. 

Plate  A'',  Fig.  2,  represojits  an  oil  from  Colombo,  Oeylou,  derived  fromthc 
secdsofa  specic^iofiialm  ivJiowu  botiuiically  as  Corns  nucifera,  Thooi 
winch  is  obtiiined  from  the  seeds,  either  by  hot  pressure  or  by  boiliii.i: 
the  seeds  in  water,  is  of  a  butyraceous  consistency,  winte,  and  of  ratliei 
a  peenliar  odor.  The  extensive  geographical  disliibiitiou  of  this  tree 
is  accounted  for  by  the  fact  of  the  tree  growing  in  such  close  i)roximir,5 
to  the  sea  that  the  ripe  fruit,  falling  on  the  beach,  is  washed  away  bj 
the  waves  and  afterwards  east  u})0u  distant  shores,  where  it  readil,\ 
vegetates.  Ithiisbeeu  said  that  in  this  way  the  coral  islands  IvAVi 
become  covered  with  these  palms.  It  is  also  wortliy  of  remark  that  tht 
triangular  form  of  the  fruit  facilitates  its  i>rogress  through  the  waves 

CARAPA,   OR   ^-CRAr."   OIL   FAT. 

Carajia  or  ^*crab"  oil  is  expressed  from  the  seeds  of  a  tree  native  tc 
tropical  America,  the  West  Indies,  and  Guinea.  Phitevi,  Fig.  l,repre 
seuts  the  crystallizations  i)eculiar  to  "crab''  oil  fiit.  The  sample  of  oil 
from  which  the  fat  was  oxtra^jted  for  the  illastration  came  from  tht 
island  of  Trinidad.  Tiie  oil  is  suitable  for  illuminating  purposes,  au<l 
it  is  said,  is  also  used  by  the  natives  of  tropical  i^egions  to  anoint  the 
hair,  in  cool  temi>eratures  this  oil  hardens  into  a  solid  fat.  iiotani 
caily,  the  tree  from  which  this  oil  is  obtained  is  kuovrn  as  Carapa  (jni 
ancnsia  Anb. 

"PALM-OIL"  FAT. 

Plate  VI, Fig.  2,  represents  the  crystallized  fatof^palmoih'^obtaiiiex 
from  the  seeds  of  a  species  of  ]>alm  tree  nativ<3  to  western  tropica 
Africa,  Elalfi  gnlnecnsis.  The  samx>le  was  received  directly  from  Liberia 
on  the  coast  of  Africa. 

ANIMAL  FATS. 

Plate VII  represents  six  animal  fats,  including  one  viewofhuman  fat 
Fig.  1  represents  the  crystallization  of  cow's-butter  fat.  ThiM  smooth 
rounded  form  is  very  frequently  n>et  with  in  testing  butter  of  the  Shoj  t 
horji  breed  of  cows.  Fig.  2  represents  the  forms  very  freqnenth, 
observed  in  butter  fiom  the  Jersey  breed;  the  ciystallizations  gener 
ally  exhibit  an  uneven  outline.  Fig.  4  shows  the  crystallizations  of  t 
butter  from  a  cross-breed  of  Jersey  and  Shorthorn;  Fig.  3,  musk 
rat-fat  crystals;  Fig.  5,  human -fat  crystals;  Fig.  fJ,  fat  crystals  oft 
monkey  whicth  died  of  consumption.  vSeveral  fats  of  this  tribe  received 
from  the  National  Museum,  recently  tested,  including  the  fat  of  ai 
ourang-outang,  yielded  the  same  cliaracttuistic  crystals,  (stearin.) 
It  has  been  found  that  stearin  is  a  less  soluble  fat  than  palmitin,  heucc 
it  seems  probable  that  palmitin  is  more  readily  absorbed  at  a  high  torn 
perature  of  the  blood,  than  steariiu     (See  Fig.  Qi^ 
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UEPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  FORESTRY. 


Sir:  I  liavo  the  honor  to  submit  my  eightli  annual  report  upon  the 
work  of  the  Division  of  Forestry,  including  also  a  presentation  of  the 
methods  of  German  forest  management  as  illustrated  at  the  World's 
Fair. 

Yery  respectfully, 

B.  E.  Feenott, 

Chief. 
Hon.  J.  STKBLiija  Morton, 

Secretary, 


"WORK  OF  T£QS  TEAR. 

OFFICE   WORK. 

The  increase  in  the  correspondence  of  this  division,  in  answer  to 
inquiries  for  information  on  general  and  specific  subjects,  as  noted  in 
former  reports,  has  continued  during  the  jnesent  year.  The  demands 
thus  made  on  the  time  of  the  writex  and  of  the  office  foice  in  general, 
can  of  coiu'se  be  met  only  by  neglect  in  other  directions,  namely,  the 
pursuit  of  special  lines  of  investigation  and  the  preparation  for  publi- 
cation of  such  material  as  has  accumulated.  Hence  many  r^eporte  and 
bulletins,  the  publication  of  which  has  been  contemplated  and  promised 
from  year  to  year,  still  await  tiie  editorial  hand  to  fit  them  for  publi- 
cation. The  delay  in  this  latter  respect  may  not  always  be  considered 
detrimental,  Bince  with  new  information  added  in  the  course  of  time 
the  reports  can  be  made  more  complete  and  satisfactory,  but  i&  is 
annoying  sometimes,  when  information  asked  for  exists  on  file  in  manu- 
script and  can  be  furnished  only  by  typewritten  copy,  absorbing  much 
time  of  the  clerical  force.  The  need,  alluded  to  in  the  last  report,  of  an 
increased  ofTice  force  in  the  direction  of  exi>erts  who  can  give  advice 
in  technical  matters  and  are,  in  addition,  endowed  with  a  sense  of  that 
hterarj  i>erspective  which  renders  them  fit  for  editorial  work,  still 
exists  and  in  an  increased  degree. 

TIMBER  INVESTIGATIONS. 

The  major  part  of  the  funds  of  the  division  has  been  devoted,  the 
same  as  la«t  year,  to  the  timber  investigations,  for  which  an  increasod 
appro]»'iation  had  been  granted,  and  which  have  continued  to  present 
the  n>o«t  practiiral  and  useful  work  for  the  division  to  undertake. 

Thi^  first  re&ults  of  the  investigations  have  been  made  public  in  a 
progress  repoi*t,  being  Bulletin  8,  or  Part  ii  of  the  series  which  is  to 
be  continued  under  the  caption  of  "Timber  Physics.''    It  comprises 
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some  of  the  results  of  mecliaiiical  tests  on  longleaf  pine,  aud  also  of 
chemical  analyses  aiul  other  inquiries  desi^^fiied  to  determine  the  influ- 
ence of  turi)entine  orcharding  on  the  timber  of  that  species.  While 
these  results  are  of  interest  aud  conclusive  as  far  as  fixing  tho  range 
of  strength  of  the  species,  establishing  beyond  doubt  the  inlluenco  of 
the  degree  of  seasoning  as  well  as  that  of  specilLc  weight  on  strength, 
determining  also  beyond  question  the  absence  of  influence  on  strength 
of  the  heartwood  due  to  bleeding,  in  other  directions  they  must  be 
taken  only  as  indications  by  no  me^ns  definitive,  and  the  discussion  of 
the  results  is  only  tentative  and  an  earnest  of  what  is  to  follow  when 
the  data  can  be  more  carefully  correlated. 

In  work  so  comi)rehensively  planned  and  carried  on  with  such  a 
small  force,  the  accnimulation  of  data  alone  necessarily  occupies  the 
longest  time,  and  generalizations  from  the  same  must  be  delayed  father 
than  hastened,  lest  the  mistakes  of  the  past  v,iiich  it  is  proi)Osed  to  cor- 
rect be  thereby  reijoated.  The  main  result  of  this  year's  v.'ork,  then, 
resumed  after  several  months'  discontinuance  for  lack  of  funds,  has 
been  the  accumulation  of  additional  data  on  the  i)ines  of  the  South. 
There  have  now  been  collected  and  in  part  tested  and  examined  alto- 
gether 370  trees,  from  10  diflerent  stations.  Of  these,  24  are  Northern 
pines,  05  oaks  of  7  different  species,  23  bald  cyj)ress,  and  the  balance 
of  258  belongs  to  the  four  important  Southern  pines  (longleaf,  short- 
leaf,  loblolly,  and  Cuban),  with  collections  from  Arkansas,  Texas,  Lou- 
isiana, Alabama,  Georgia,  and  South  Carolina;  the  longleaf  pine  receiv- 
ing the  lion's  share,  with  117  trees,  from  9  stations  and  10  difit^rent 
sites. 

Thanks  are  again  duo  to  the  various  railroad  comi^anies,  whose  gene- 
rosity in  transporting  test  material  free  of  charge  has  made  it  possible 
to  handle  much  larger  amounts  than  our  funds  would  otherwise  have 
permitted.  Especially  are  wo  under  obligation  to  the  management  of 
the  Louisville  and  INashvillo  Railroad,  over  whose  lines  nearly  all 
material  collected  enters  St.  Louis.  Kot  less  generous  support  has 
been  given  by  the  East  Tennessee,  Virginia  and  Georgia  liailroad 
Company  from  the  East,  while  the  Iron  Mountain  and  Southern  Pacific 
roads  kindly  furnished  the  transportation  from  the  Southwest. 

The  results  of  physical  examinations  of  the  longleaf  pine  for  43  trees 
from  four  sites  have  been  compiled  by  Mr.  Roth  and  will  be  ready  for  pub- 
lication shortly.  The  principal  points  of  interest  brought  out  so  far 
may  be  summarized  as  follows: 

The  rate  of  growth  in  height  of  tliis  pine  (P.  j>rt?MS/ri8)  is  similar  to 
that  of  the  white  pine(Z^  Strohns);  it  is  greatest  between  the  fifteenth 
and  fiftieth  year 5  the  height  of  tlie  ordinary  merchantable  trunk,  60 
to  70  feet,  is  usually  attained  at  or  before  the  age  of  CO  to  70  years, 
while  V,0  to  100  feet  may  be  regarded  as  a  fair  average  height  for  this 
S])ccies.  The  rate  of  growth  in  volume  of  the  timber  is  fairly  constant 
after  the  age  of  CO  to  70  years,  but  of  course  the  increase  in  diameter 
becomes  correspondingly  slower  with  age,  so  that  old  trees  add  but 
abcm  t  one-half  as  much  to  their  diameter  each  year  as  do  trees  of  125  years 
and  less — an  observation  of  economic  value  to  the  operators  of  large 
tracts  of  pine  lands.  From  these  and  other  considerations  it  appears 
that  the  species  may  possibly  be  managed  with  an  average  rotation  of 
about  100  years,  producing  then  the  largest  amount  of  good  milliDg 
timber  i)er  acre,  while  for  heavier  timber  the  rotation  would  have  to  be 
extended  to  ICO  years. 

It  also  appears  from  numerous  determinations,  measurements,  and 
tests  that  the  i)osition  of  the  European  foresters  in  maintaining  as  a 
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iceneral  law  that  coniferous  wood  of  slow  growth  is  better  than  that  of 
rapid  development  does  not  apply  to  this  species.  It  also  appears 
that  the  wood  produced  by  young  UeeSy  50  to  100  years  old,  is  of  better 
quality  than  that  laid  on  by  trees  200  or  more  years  old,  much  excel- 
ling it  in  its  specific  weight  and  consequently  in  its  strength  and  resis- 
tance. 

In  selecting  lumber  of  this  kind  for  particular  purposes  the  proportions 
(or  relative  width)  of  dark  brown  bandsof  summer  woodmarkingtiieouter 
part  of  the  yearly  rings  will  be  found  the  safest  criterion  for  the 
specific  weight  and  the  strength  of  both  the  sap  and  heart  wood,  so 
that,  with  the  exception  of  so-called  "  light  wood,"  the  weight  and 
strength  of  seasoned  wood  varies  with  the  color  effect,  the  wood  of 
the  lightest  color  being  also  lightest  in  weight  and  inferior  in  strength. 
In  the  same  way  the  wood  in  the  interior  of  an  old  tree  is  heavier  and 
stronger  than  that  near  the  periphery.  The  wood  of  any  given  period 
of  years  decreases  in  weight  upward,  so  that  the  wood  of  the  upper  logs 
ot  the  same  period  of  growth  is  lighter  and  furnishes  less  durable  and 
weaker  material  as  was  indicated  in  published  results  of  the  preliminary 
examinations.  Water  forms  about  16  to  20  per  cent  of  the  weight  in 
the  fresh  heartwood  and  45  to  50  per  cent  of  the  sapwood.  It  appears 
to  be  more  abundant  in  the  sapwood  of  old  than  that  of  young  trees  and 
also  more  abundant  in  the  sapwood  of  the  upper  parts  of  the  trunk 
than  of  the  lower. 

The  shrinking  and  swelling  of  this  wood  in  drying  or  in  soaking  is 
found  to  be  greater  in  the  sapwood  than  in  the  heartwood,  greater  in 
heavy  than  in  light  wood.  The  average  values,  from  which  there  are 
many  slight  exceptions,  indicate  that  the  shrinkage  as  a  per  cent  of 
the  fresh  volume  is — 

In  heartwood  about  15  per  cent  of  specific  gravity  X  100,  in  sapwood  abont  20  per 
cent  of  specific  gravity  X  100;  i.  e.,  if  the  specific  gravity  of  a  jiiece  of  heartwood  is 
0.  CO,  the  shrinkage  per  cent  may  be  placed  at  15  per  cent  of  60  =  9  per  cent,  and  if  the 
piece  were  sapwood,  its  shinkage  per  cent  would  be  20  per  cent  of  60  =  12  per  cent. 

These  generalizations  seem  warranted  by  the  results  of  experiments 
on  carefully  prepared  pieces  measured  with  caliper,  and  also  determina- 
tions on  microscopic  sections,  which  latter  especially  leave  no  doubt  as 
to  the  influence  of  weight — amount  of  substance  in  a  given  volume — on 
the  shrinkage  of  the  tissue,  notwithstanding  the  contrary  opinions 
expressed,  even  of  late,  and  by  such  acknowledged  authority  as  Dr. 
Nordlinger  and  others. 

This  timber-investigation  work  has  met  with  the  highest  apprecia- 
tion and  praise,  not  only  from  those  concerned  in  its  results,  from  the 
domestic  technical  press,  and  from  a  special  committee  of  the  jury  of 
awards  at  the  World's  Fair,  but  also  by  the  reviewers  of  the  same  in 
foreign  technical  journals,  one  of  whom,  himself  in  charge  of  similar 
work  for  the  Prussian  Government,  uses  the  following  language  in  the 
leading  forestry  journal  (Danckelman's  Zeitschrift,  1893,  p.  536)  : 


This  plan  of  work  is  as  remarkable  for  its  scope  as  for  consistent  pursuit  of 
eminently  practical  result.  Although  Germany  has  accomplished  a  great  deal  in 
some  directions  of  this  field,  especially  in  investigating  the  laws  of  growth  and  wood 
■tructure,  we  are  yet  far  from  having  such  a  comprehensive  and  indispensable  knowl- 
edge even  of  our  most  important  timbers.  Wo  must  admit,  with  a  certain  sense  of 
humiliation,  that  the  Americans  show  us  what  it  is  we  really  ought  to  know,  and 
that  they  have  already  by  far  surpassed  us  in  the  elaborate  organization  for  these 
investigations. 

Nevertheless,  it  has  become  apparent  that  in  the  practical  execution 
of  the  plan  there  are.  discrepancies  which  necessitate  some  changes 
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in  methods.  The  local  separation  in  three  different  places  of  the  test 
work,  the  physical  examination,  and  the  direction,  which  occasioned 
friction,  delay,  and  lack  of  mobility,  has  in  part  been  remedied  by  the 
transfer  of  Mr.  Roth  to  Washington,  where,  however,  only  temporary 
and  insnflicient  facilities  for  the  physical  laboratory  can  yet  be  secured. 
The  growing  collection  of  study  material,  unique  in  the  world,  is  too 
valuable  to  be  left,  as  now,  in  a  wooden  shed,  liable  to  conflagration  at 
any  time;  nor  are  the  accommodations  and  facilities  available  for  the 
work  sufficient  or  suitable.  These  disadvantages  should  be  removed  as 
soon  as  possible.  It  has  also  become  apparent  that  a  more  careful  divis- 
ion of  the  test  work  will  have  to  be  made  into  what  might  be  called  whole- 
salcor  commercial  testing  and  testingfor  the  finer  correlations,  esx>ecially 
between  structure  and  qualities.  This  last  necessitates  a  careful  sub- 
division of  the  test  material  according  to  judgment  in  each  case,  which 
can  not  be  reduced  to  strict  rule.  Hence,  at  least  part  of  the  testing 
will  finally  have  to  be  done  under  the  immediate  control  and  personal 
supervision  of  the  investigator  of  the  physical  properties  here  at  Wash- 
ington. This  is  the  more  desirable  when  certain  special  minor  inves- 
tigations are  to  be  instituted  from  time  to  time  as  called  for.  Of  such 
investigations  the  following  have  been  continued,  begun,  or  planned 
during  the  year : 

cnE:vncAL  analyses  of  vtoods. 

In  continuance  of  the  work  on  the  influence  of  bleeding  for  turpen- 
tine there  have  been  made,  under  the  direction  of  the  Chemist  of  the 
Department,  some  1,000  analyses  of  bled  and  unbled  timber  to  verify 
the  conclusions  already  reached,  with  results  which  leave  no  doubt 
as  to  the  correctness  of  the  former  deductions.  The  material  used 
for  these  analyses  having  been  fiom  collections  that  had  been  exx)osed 
to  the  air  for  a  length  of  time,  hence  losing  by  evaporation  unknown 
quantities  of  resinous  matter,  a  new  series  of  experiments  has  been 
instituted  to  determine  the  actual  amounts  and  behavior  of  resins  in 
the  living  tree,  thereby  furnishing  data  not  only  for  a  better  knowl- 
edge of  the  physiology  of  resins,  but  also  indications  for  a  more  rational 
method  of  tur]>entine  orcharding. 

The  work  on  tannins  has  also  had  further  attention.  The  opportunity 
aft'orded  by  the  World's  Fair  of  becoming  acquainted  with  the  tanning 
value  of  many  materials,  hitherto  not  at  all  or  little  known  to  the  trade, 
led  to  the  making  of  analyses  of  such  materials  exhibited.  Some  70 
materials — barks  and  woods — mostly  from  South  America,  were  col- 
lected and  in  part  analyzed.  Materials  of  domestic  origin  have  also 
been  collected  and  are  awaiting  investigation. 

There  has  of  late  years  come  about  a  change  of  methods  in  the  con- 
stru(;tion  of  large  storage  houses,  mills,  etc.,  wood  being  substituted  for 
iron  or  steel  girders,  because  of  the  experience  that  the  latter  are  more 
apt  to  lead  to  total  loss  of  the  building  by  fire  than  when  wood,  stone, 
or  brick  is  used ;  the  heat  bending  the  metal  beams  out  of  shape,  thereby 
occasioning  a  collapse,  while  burning  wooden  beams  will  remain  in  shape 
until  their  carrying  power  is  destroyed.  It  is,  of  course,  desirable  in 
such  structures  to  employ  such  kinds  of  wood  as  most  resist  destruction 
by  fire,  combining  with  this  quality  the  necessary  strength  and  the 
existence  of  available  quantities  and  sizes.  There  have  never,  so  for  as 
we  know,  been  any  systematic  experiments  made  to  determine  the  rela- 
tive inflammability  and  combustibility  of  various  timbers;  hence  an 
investigation  of  these  questions,  appearing  of  considerable  practical 
importance,  has  been  planned  and  will  presently  be  carried  out. 
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Investigations  into  elirinkage  and  swelling,  and  into  the  effect  of 
different  modes  of  seasoning,  are  also  in  progress. 

TREE  MEASUREMENTS  AND  ACRE- YIELD  DETERMINATIONS. 

In  addition  to  these  laboratory  investigations  there  has  been  begun 
a  line  of  field  work  which  branches  over  into  the  field  of  forest  biology. 
This  is  a  series  of  tree  measurements  and  acre-yield  determinations, 
which  are  to  serve  the  purpose  of  ascertaining  the  rate  of  growth  of 
various  timbers  under  various  conditions  at  various  ages.  This  inves- 
tigation is  carried  on  in  connection  with  the  collection  of  test  material  in 
the  forest,  and  supplemented  by  measurements  on  the  t^st  material  itself 
at  the  laboratory.  Besides  on  the  pines  of  the  South,  such  measure- 
ments have  been  begun  on  the  spruce  and  white  pine  in  Maine,  where 
the  division  was  fortunate  enough  to  find  a  competent  man  available 
for  the  work  in  Mr.  Austin  Cary. 

Cooperation  with  the  New  York  State  forest  commission  in  this  line 
of  investigations  has  been  initiated,  and  it  is  hoped  that  further  coop- 
eration in  other  localities  can  be  obtained,  in  order  to  cover  as  much 
territory  as  jwssible. 

Without  the  knowledge  obtained  in  this  manner  we  shall  never  be 
able  to  discuss  forestal  operations  intelligently,  least  of  all  the  ques- 
tion of  profitableness  of  forest  management,  which  can  be  answered 
only  when  knowing  the  productive  capacity  of  the  various  species 
under  different  conditions. 

Since  some  of  the  readers  of  this  report  may  desire  to  make  measure- 
ments of  this  kind  for  their  own  sake,  or  for  the  benefit  of  this  division 
and  forestry  knowledge  in  general,  the  schedules  used  in  the  work, 
which  have  proved  practical  in  the  woods,  are  subjoined  on  the  follow- 
ing pages.  Blank  schedules  can  be  furnished  by  this  office  on  appli- 
cation. 

BOTANICAL  WORK. 

The  botanist  of  the  division  was  principally  occupied  with  prepara- 
tion and  installation  of  exhibits  for  the  World's  Fair,  and  spent  most 
of  the  time,  while  the  Exposition  lasted,  in  charge  of  the  exhibit.  The 
herbarium  of  the  division  has  grown  during  the  year  by  an  addition  of 
500  specimens,  and  without  any  specific  expenditure  is  gradually 
becoming  valuable  in  the  matter  of  series  of  material  for  comparative 
study  of  climatic  influences  in  native  and  exotic  forest  trees.  He  has 
also  prepared  the  material  for  and  sui)ervised  the  artists  who  are  work- 
ing on  the  plates  which  are  to  illustrate  the  monographs  of  timber  trees 
so  often  promised  and  so  long  delayed  in  publication.  It  is  hoped  that 
they  can  be  published,  now  much  amplified,  during  the  year. 

The  manuscript  of  the  elaborate  account  of  the  endemic  and  exotic 
arborescent  flora  found  in  the  District  of  Columbia,  especially  in  the 
parks  of  the  city  of  Washington,  which  was  undertaken  with  assist- 
ance of  funds  from  the  Xational  Museum,  has  in  part  been  revised  and 
is  also  to  be  published  soon. 

The  revision  of  the  nomenclature  of  North  American  trees,  also  com- 
pleted in  manuscript,  still  requires  the  attention  of  the  botanist  for 
eventual  changes  as  new  knowledge  comes  to  light  It  has  been 
thought  best  to  delay  the  publication  until  the  need  of  possible  changes 
grows  less  and  a  more  settled  policy  as  to  the  rules  of  nomenclature  to 
be  followed  has  been  adopted  by  botanists.  To  turn  this  delay  into 
an  advantage  it  is  proposed  to  add  to  the  synonymy  descriptive  matter, 
which  will  make  the  publication  more  widely  useful. 


308 


REPORT  OF  THE  SECRETARY  OP  AGRICULTURE. 


Strip  No.  9, 
Station  B, 


SCHEDULE  FOB  MEA8- 


Diameter,  classes 

Over  36  inches. 

30-36  inches. 

24-30  inches. 
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Under 

Over 

Under 

Over 

Under 
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100  feet. 

80  feet.       { 

» 

H^nmber  of  trees. ........ 

II  1 

1 

Oil  II 
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Piru ...' 
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1,800 
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<      800 
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460 
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Crown  and   bole  devel- 
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hut 

holes 
etraight. 

Good, 
full 

erovm. 
hole 

crooked. 

- 

Totai.fSr,':'!!::::-.::: 

4 
7,  too 

1 

900 

7 
8,660 

k 

' 

ITnmber  of  trees. ........ 

1),  about 
70/eet 
high. 

\,  about 
60/eet 

Diameter  and  height  of 
timber. 

88X85 

Bireh.. 

Merchantable  1  amber, 
feet,  B.  M. 

1,000 

Crown  and  bole   devel- 
opment. 

Large, 

open 

crown. 

1 

1 

rr-»*«i-  f  Numbers 

TotalBj^j^gg 

S 
1,000 

1 

' 

Number  of  trees 

1 

Diameter  and  heiglit  of 
timber. 

MapU  . 

Merchantable  lumber, 
feet,  B.M. 

! 

... 

Crown  and   bole  devel- 
opment. 

Tofi'^M^".?.".::::;:- 

• 
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TTRTSQ  ACHE-TIELD. 


Site  a. 


14-18  inches. 

^O-UinehosJ 

1 

6-10  inches. 

&-6  inches. 

Under  3  inches. 

Semarks. 

Over  Under 

1  Over 

Under 

Over 

Under 

Over 

Under 

Over 

Under 

Totals,  nnmbers, 
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1     80  feet. 

60  feet. 
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anamsfis. 

mjii) 

111 

mjtHJmj 
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1 

» 

Clustered,  but 
fvU  crovm. 
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well 
limbed. 

8 

8 

13 

41 

10,750  feet 

III 

Hi! 

Ther$  U  aito  m 
cluster  of  smatt 
balsams,  11   in 
number,    about 
8  inches  diame- 
ter by  18-16/441 
leight. 
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straight. 
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open, 

straight. 

8 

4 

10 

1,000  feet 

1 

* 

M 

J 

fTHI 

1 

« 

1 

- 

1 

1 

Thin 

erourn, 
$lcnder. 

Quite 

t/iin, 

tUnder. 

1 
1 
1 

S 

6 

9 
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lilOLOGICAL   lK^"ESTlGATIONfl. 
[nianlt  tu  be  OUed  b j  colloctor.] 

StXt  or  SPCC1E8 — ' LOCALITT 

IBCRXO ronmoit:    Crown  free;  ^utl;  fivei  crowded;  SiTsnorKDiHa  BFBCIEB;  — 
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10 

^•"i^.ti^^for^'^ 

ii 

IM 

issTnucTioua. 


Number  trees  measured  in  Bame  camp  and  Fonditioiu  conBecntively;  underscore 
doBcriptiTe  'nords  where  given,  whether  atanding  free  or  crowded,  or  note  brleBy 
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other  conditions  of  position  and  ffiTO  snrroanding  species.  Use  4-foot  mle  and 
gange.  In  all  cases,  if  possible,  tiuke  two  measorements  of  diameter  at  right  angles 
and  note  average. 

(1)  Make  notes  as  to  crown  and  neighboring  trees. 

(2)  Measure  the  total  heieht. 

(3)  Measure  the  length  or  timber  from  stamp  to  first  crown-forming  limb. 

(4)  Measure  the  diameters  with  calipers  every  4  feet  from  the  ground  up. 

(5)  Count  the  rings  on  the  stump,  and  on  top  of  each  log  section,  beginning  at  the 
periphery  and  marking  every  10th  one  with  pencil,  and  note  for  each  cross-section : 

(a)  fieight  from  ground  and  diameter. 

(b)  Total  number  of  rings. 

(c)  Thickness  of  bark. 

(d)  Width  of  and  number  of  rings  in  the  sap-wood. 

(e)  Lay  on  the  rule  and  note  the  distance  from  the  periphery  of  the  wood  (not 
bark)  to  the  limit  of  the  1st,  2d,  etc.,  group  of  rings,  or  to  the  10th;  to  the  20th;  to 
the  30th,  etc.,  rings. 

Note. — If  the  rings  are  over  2  mm.  wide,  measure  them  in  groups  of  10  rings;  if 
less  than  2  mm.,  measure  in  groups  of  20  rings. 

DISTRIBUTION  OF  HAND  COLLECTIONS. 

The  exhibit  of  American  woods  at  the  World's  Fair  started  qnite  a 
demand  for  hand  collections  by  public  institutions  and  private  individ- 
uals. To  satisfy  such  demand  as  far  as  the  means  of  the  division 
allowed,  the  blocks  of  wood  remaining  over  from  various  collections 
(some  4,000)  stored  at  the  Department  were  shaped  into  small  pieces 
and  were  properly  labeled,  divided  into  a  number  of  collections,  and 
distributed,  the  object  of  this  distribution  being  to  stimulate  interest 
in  the  study  of  our  timber  wealth,  especially  in  schools  and  colleges. 
Fall  collections  were  exchanged  for  similar  favors  with  the  Forestry 
Institute  of  St.  Petersburg,  Eussia;  Tokio,  Japan;  and  Eberswalde, 
Prussia;  and  in  addition  some  fifteen  sets  were  sent  on  application  to 
public  educational  institutions  and  individual  applicants.  Some  few 
sets  remain  for  future  disposal. 

8£SD  AND  SSEDLINa  DISTBIBUTIOK. 

Under  the  provision  of  the  law  directing  the  distribution  of  "valua- 
ble economic  tree  seeds  and  plants,",  some  300  pounds  of  various  seeds 
in  4,000  packages  were  distributed  to  600  applicants,  mostly  from  the 
prairie  and  Western  States.  In  addition  some  5,000  cuttings  of  superior 
strains  of  osier  willows  were  sent  to  State  experiment  stations  and  to 
some  one  liundred  individual  applicants.  Some  5,000  seedlings  of  black 
walnut,  grown  for  the  Department  on  the  grounds  of  the  Maryland 
Agricultural  Experiment  Station,  are  now  available. 

As  has  been  repeatedly  urged,  the  practical  results  derived  from  this 
provision  of  the  law,  at  least  in  its  present  form,  are  of  little  value  in 
proportion  to  the  expenditure  of  money  or  energy — outlays  which  appear 
almost  wholly  a  waste. 

The  object  of  such  distribution  can  be  only  twofold,  namely,  to 
encourage  forest-planting  and  to  test  the  adaptation  of  certain  kinds  to 
certain  climatic  or  soil  conditions.  There  is  no  doubt  that  the  supply 
of  plant  material  could  be  made  an  effective  incentive  to  the  settler  on 
the  treeless  plain;  not  that  the  cost  of  the  material  is  of  so  much 
moment  to  the  settler  in  many  cases,  but  the  inconvenience  of  procur- 
ing it  and  the  uncertainty  of  obtaining  proper  material  often  deters 
him.  But  since  forest-planting  means  planting  on  large  areas  and 
requires  a  large  number  of  plants  to  the  acre,  the  scale  on  which  such 
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an  adequate  distribntlon  mast  be  made  appears  at  once  as  a  practical 
barrier  to  a  successful  use  of  the  scanty  appropriations  set  aside  for 
this  division.  As  shown  elsewhere,  even  if  the  distribution  had  been 
confined  to  the  timber-claim  planters — an  unjust  discrimination — and 
not  more  than  enough  material  for  1  acre  were  furnished  (a  small  enough 
encouragement),  the  amount  to  be  spent  in  that  direction  would  have 
to  be  not  less  than  $150,000. 

Other  countries  much  smaller  than  ours  use  this  means  of  enconrag- 
ing  forest  culture,  with  a  full  realization  of  the  fact  that  to  be  effective  it 
must  be  on  a  tolerably  large  scaler  thus,  the  Prussian  forest  department 
furnishes  from  its  nurseries  some  40,000,000  seedlings  free  of  charge 
and  24,000  pounds  of  seed  at  nominal  cost;  the  council  of  agriculture 
in  Bohemia  (5,500,000  inhabitants),  in  cooperati(m  with  agricultural 
and  forestry  associations  and  individual  estate-holders,  distributes  from 
3,000,000  to  .4,000,000  plants  and  1,500  pounds  of  seeds.  The  cantonal 
governments  of  Switzerland  (2,700,000  inhabitants),  besides  giving  sub- 
ventions for  reforestation  to  the  amount  of  $25,000,  furnish  also  5,000,000 
to  0,000,000  plants  and  1,500  pounds  of  seed. 

In  addition  to  the  impracticability  from  a  financial  point  of  view, 
there  is  also  an  objection  on  the  ground  that  many  kinds  of  tree  seeds 
are  apt  to  spoil  quickly  and  do  not  bear  storage  and  delayed  shipment; 
and,  on  the  other  hand,  seeds  and  young  plants  are  often  not  properly 
handled  by  the  inexperienced  i)lanter.  Finally,  the  tardiness  of  results 
from  the  time  of  sowing  to  the  appearance  of  the  plants  and  their  first 
giowth  will  tax  the  patience  of  many  beyond  endurance,  and  discour- 
agement rather  than  success  is  commonly  the  consequence. 

On  the  other  hand,  if  experiment  with  the  introduction  of  new  kinds 
or  with  the  adaptation  of  well-known  species  to  new  localities  is  the 
object,  it  would  be  better  to  have  this  done  by  the  experiment  sta- 
tions, which  are  better  prepared  to  do  such  work,  the  permanency  of 
which  insures  more  continued  observation,  and  their  imblic  character, 
moreover,  warrants  more  effectual  dissemination  of  any  experiences 
gained.  The  only  proper  manner,  then,  it  appears,  of  complying  with 
the  provisions  of  the  law  is  not  a  i)romiscuous  distribution  of  plant 
material,  but  a  coiiperation  by  this  Department  with  the  various  State 
agricultural  experiment  stations,  or,  since  these  are  mostty  well 
enough  endowed  to  work  in  their  own  way,  the  same  method  is  avail- 
able as  was  pursued  in  the  forest- i)lanting  experiment  on  the  sand  hills 
of  Nebraska.  Reference  to  this  experimental  planting  was  made  in 
the  last  two  reports  of  this  division,  in  which  it  was  pointed  out  how 
the  division,  in  cooperation  with  private  individuals  who  furnish  land 
and  labor  free  of  charge,  may  undertake  bona  fide  experiments,  the 
division  supi)lying  plans  and  material.  A  number  of  such  stations 
distributed  through  several  States  would  eventually  furnish  object 
lessons  and  exx)erience8  in  proper  proportion  to  the  expenditure. 

PUBLICATIONS. 

Tlie  annual  report  of  the  Chief  of  the  Division  of  Forestry  for  the 
year  1802,  containing  a  brief  history  of  the  forestry  movement  in  the 
United  States  and  an  extensive  discussion  of  the  turpentine  industry, 
was  i)ablislied  in  a  separate  issue  to  the  extent  of  15,000  copies. 

The  following  reports  or  bulletins  remain  in  manuscript  and  unpub- 
lishrd,  partly  on  account  of  the  difficulty,  alluded  to  in  the  beginning 
of  this  report,  of  finding  the  needed  time  for  editorial  revision:  Mono- 
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grapli  of  the  white  pine  {Pinus  Strohus)^  by  V.  M.  Spalding;  Mono- 
graphs of  the  longlcaf  {Pinus  palustris)^  shortleaf  iP.  echinata)^ 
loblolly  (P.  Tceda),  and  Cuban  pines  (P.  Ae^erop^yZZa),  by  Charles  Mohrj 
Monographs  of  the  pitch  pine  (P.  rigida)  and  red  pine  (P.  resinosa)^ 
by  William  F.  Flint;  Monograph  of  the  blac\  spruce  (Picea  Mariana)^ 
and  white  spruce  (P.  Canadensis),  by  Kate  Furbish;  Monograph  of  the 
hemlock  (^Tsuga  Canadensis),  by  A.  N,  Prentiss;  Eeport  on  consumption 
of  wood  m  the  charcoal  iron  industry,  by  J.  Birkinbine;  Keport  on 
consumption  of  timber  in  mines,  by  F.  P.  Dewey;  Report  on  physical 
and  biological  observations  on  timber  of  the  longlcaf  pine,  by  F. 
Roth;  Revision  of  nomenclature  of  North  American  forest  trees,  by  G. 
B.  Sudworth;  Handbook  of  the  arborescent  flora  of  Washington 
City.  An  effort  will  be  made  to  bring  these  long  delayed  materials  to 
publication  during  the  ensuing  year. 

Besides  Bulletin  8,  as  progress  report  on  timber  physics,  referred  to 
above,  there  was  published  a  bulletin  (No.  7)  on  forest  influences, 
which  contains  an  extensive  review  of  the  systematic  observations  at 
forest  meteorological  stations  in  Europe  and  elsewhere,  as  well  as  a  dis- 
cussion of  the  influence  which  forests  have  upon  waterflow  and  sani- 
tary conditions. 

A  circular  (No.  10)  to  lumbermen  was  issued,  calling  attention  to  the 
condition  of  forest  supplies,  pointing  out  the  need  of  cooperation  of  those 
most  interested  in  the  perpetuation  of  these  supplies  in  improving  present 
methods  of  treating  the  same,  and  the  manner  in  which  this  might  be 
done,  especially  by  legislation  looking  towards  better  i)rotection  of  for- 
est property  against  loss  by  fire  and  otherwise,  a  draft  of  a  bill  embody- 
ing the  principal  features  of  such  legislation  being  added. 

In  reply  to  some  statements  in  the  i)ublic  press  by  Mr.  H.  Gannett,  of 
the  U.  S.  Geological  Survey,  which  were  calculated  to  mislead  the 
public  as  to  the  trno  condition  of  our  forest  areas  and  forest  policy,  the 
chief  of  this  division  had  the  honor  of  addressing  to  the  Secretary  of  Agri- 
culture a  letter  which  was  published  in  circular  form.  Since,  however, 
correspondence  from  many  parts  of  the  country  shows  that  this  reply 
has  not  been  as  broadly  disseminated  as  the  original  statements,  which 
it  is  importanttodiscredit,  itis  deemed  desirable  to  givefurther  publicity 
to  the  refutations  of  Mr.  Gannett's  statements,  especially  as  they  are 
accepted  as  true  by  ill-informed  persons,  to  the  detriment  of  the  work 
of  this  division  and  the  forestry  movement  in  general. 

Letter  to  the  Secretary  of  Agriculture  regarding  forest  growth  and  timber  consumption. 

On  Board  S.  S.  Aller,  April  5, 189S, 

Dear  Sir:  Jnst  as  I  "was  starting  on  my  journey  for  tLo  purpose  of  collecting  an 
exhibit  for  the  World's  Fair,  illustrative  of  the  methods  employed  in  German  forest 
departmente,  a  friend  handed  me  an  article  published  April  1  in  the  Evening  News 
of  Washington,  over  the  signature  of  Henry  Gannett,  the  chief  geographer  of  the 
U.  8.  Geological  Survey,  in  which  the  writer  undertakes  to  show  that  efforts  to 
bring  about  a  more  conservative  and  rational  forest  policy  in  the  United  States  are 
unnecessary,  because  the  relations  of  forest  growth  to  climatic,  soil,  and  water  con- 
ditions are  presumably  of  no  practical  significance,  and  because  in  his  opinion  the 
timber  growth  in  the  IJuited  States  is  certainly  renewing  itself  much  faster  than  it 
is  being  consumed. 

Lest  the  assertions  of  this  writer  be  given  circulation  without  contradiction  and 
thereby  assume  the  dignity  of  authoritative  statement,  which  may  to  some  render  it 
doubtful  whether  the  work  of  the  Forestry  Division  or  of  the  American  Forestry 
Association  has  been  directed  in  the  right  channel,  I  take  the  liberty  of  addressing 
this  letter  to  you,  to  be  published  if  you  see  fit.  The  official  position  which  I  hold 
renders  it  incumbent  upon  me  to  arrest,  so  far  as  I  may  be  able  to  do  so,  the  promnl- 
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gatioii  of  each  false  Btatomonts  and  inferences  as  are  contained  in  Mr.  Gannett^ 
article;  and  since  the  tendency  of  the  article  is  undoubtedly  to  throw  discredit  obl 
tlie  work  of  the  forestry  movcnicnt,  and  of  the  Forestry  Division  in  particnlar,  jus- 
tice to  them  and  to  the  division  sccitis  to  ro(^uire  that  public  refutotion  be  made. 

That  there  is  a  certain  amount  of  truth  m  Mr.  Gannett's  statements  and  ai^^- 
mcnts  makes  them  only  the  more  (langccrons,  for  this  little  truth  hides  from  ready 
discovery  the  misstatomrnts  and  the  flaws  in  the  arp:nment,  and  the  pnblic — not 
over  criti<ral — too  readily  inolinos  under  their  autJiority  to  erroneous  conclaslons. 
In  tlie  case  of  Mr.  Gannett's  siatisticH,  the  misfortune  is  that  they  can  not  indeed 
he  met  positively  with  ahsolntely  correct  data  on  the  other  side,  but  only  nega- 
tively with  the  certainty  of  their  incorrectness. 

Briefly,  regarding  the  status  of  our  timber  supply,  Mr.  Gannett  states  that  the 
wooded'  area  of  the  United  States  covers  approximately  1,113,000  square  miles 
(712,320,000  a (T<'S);  that  each  acre  produces  annually  40  cubic  feet  of  wood;  that 
we  consume  ainiujilly  between  20  billion  and  24  billion  cubic  feet  of  wood  (accept- 
ing the  estimate  made  by  the  Forestry  Division) ;  that,  therefore,  no  shortage  is  to 
be  foarod,  but  that  an  overproduction  of  from  G  billion  to  10  billion  cubic  feet  of 
wood  takes  ]>la(.'e  on  this  htvu. 

Mr.  Gannett  has  become  more  conservative  regarding  the  forest  area  than  he  has 
been  in  former  statements.  lie  has  asserted  that  50  per  cent  of  the  United  States 
is  wooded;  he  now  comes  down  to  37  percent.  The  Forestry  Division,  by  corre- 
spondence with  well-informed  residents  in  ejich  State  some  years  ago,  ascertained 
the  area  under  forest  to  be  below  500,000,000  acres.     But  we  may  readily  concede 
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As  far  as  Mr.  Gannelt's  estimates  and  calculations  of  woodland  areas  are  con- 
cerned, they  are  wholly  irrelevant  to  the  qn<*stion  at  issue,  namely,  the  question  of 
timber  supply;  for  he  overlooks  entirely  the  character  of  such  wooded  lands  as 
timber  producers.  The  merest  tyro  in  forestry  matters,  or  any  observant  logger  or 
timber  looker,  will  be  able  to  i)oint  outtoMr.  Gannett  the  ditference  between  waste 
brush  lands,  such  as  to  my  own  knowledge  are  figuring  in  the  estimates  of  the 
Gcolo^^iral  Survey  as  woodland,  and  timber-producing  forest  growth.  The  one  is 
occupird  by  woody  growth,  to  be  sure,  but  of  kinds  which  do  not  grow  to  useftil 
size  or  useful  quality  and  which  prevent  by  their  very  existence  the  occupation 
of  the  area  by  desirable  timber-producing  kinds,  becoming  thus  a  positive  hin- 
drance to  nsfl'ul  forest  growth.  Here  is  one  considerable  element  of  uncertainty 
whicli  Mr.  (iannett  entirely  overlooks,  thereby  (ixposiug  an  utter  lack  of  knowledges 
regarding  timber  production.  Again,  the  merest  tyro  in  the  science  of  wood 
growth  is  well  aware  that  40  cubic  feet  of  annual  growth  of  such  character  as  enters 
into  our  wood  consumption,  and  to  which  the  accei>t<?d  estimate  of  consumption  of 
20  billion  feet  refers,  has  nowhere  been  known,  at  least  in  the  temperate  sones, 
and,  as  an  average,  over  an  area  of  more  than  700  million  acres. 

^Vith  more  knowledge  than  Mr.  Gannett  in  these  matters,  I  venture  to  say  that 
his  ligure  exceeds  at  least  three  timrs  the  possibilities.  How  he  arrived  at  his  eirtrava- 
ganl  figunrs  1  am  at  a  loss  to  understand.  Since  this  question  of  wood  growth  "pet 
acre  per  year  is  of  eonsiderable  general  interest,  I  will  explain  its  conditions  more 
fully  and  eite  statistics  oT  more  than  usual  reliability,  which  are  fortunately  avail- 
able to  me. 

In  the  w<dl-managed  forests  of  Prussia  fsome  35,000,000  acres),  largely  stocked  on 
poor  land,  the  average  total  production  of  woo<l  per  acre  for  a  long  series  of  years 
has  not  been  more  than  21  cubic  feet,  but  this  includes  branch  wood,  brush,  androotSy 
whi<'h  are  not  uaod  in  <mr  country.  Of  this  only  14  per  cent,  or  hardly  3  cubic  feelL 
rrprcsruts  material  fit  for  the  industrial  uses;  and  we  should  add  that  in  the  United 
States  tir«'w<M)d  is  also  made  from  such  material.  In  the  Government  forests  of  Fms- 
sia  ('s<»me  8,(MK).(H.M)  acres),  exem])lary  in  their  manageuient,  the  production  reaches 
n(?arly  G  cubic  I'eet.  The  highest  woo<l  pro»luetion  in  German  forests  is  reported 
from  Hadrn  (over  only  4. 330,000  a«Tes  of  forest)  with  somi^what  over  50  cubic  feet 
of  wood  ]M»r  acre  per  year.  Assuming  also  a  larger  ]>er  cent  of  sizable  timber ,'namely 
20  i>er  eeut.  we  would  here  tind  the  annual  ]»roduclion  per  acre  of  such  material  as 
we  are  in  the  habit  of  nsiug  at  the  rate  of  10  cubic  feet  ]>er  acre.  Competent  writ- 
ers on  tlic?  subject,  who  believe  that  the  Government  reports  uuderstut^sd  the  annual 
growth,  have  calculated  the  same  to  be  as  high  as  55  cubic  feet  per  acre  (see  report 
of  Forestry  Division,  18S<),  p.  IS-t),  of  which  they  assume  27  per  cent  to  represent 
wood  over  3  inches  in  diameter;  oven  this  larger  tigure  would  bring  the  product  of 
sizable  wood  to  less  than  15  cuhic  feet  per  year.  And  I  repeat  what  is  well  known^ 
that  in  the  United  States  we  hardly  use  the'  smaller  sizes  even  for  firewood. 

To  com«»  MOW  to  more  familiar  measurements,  we  can  figure  out  the  possibilities  or 
probabilities  in  the  following  manner,  leaning  toward  extravagance  rather  than  con- 
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Bervatism :  Any  lumberznftn  acquainted  with  the  varioos  forest  regions  of  the  United 
States  will  admit  that,  leaving  out  the  exceptional  conditions  on  the  Pacific  coast,  m 
cut  of  20,000  feet  (board  measure)  per  acre  from  our  virgin  forests  would  be  an 
absurdly  large  average  estimate ;  this  would  represent,  with  ex.cellent  practice  in  the 
preparation  of  the  material,  say  2,000  cubic  feet  of  round  forest-grown  timber,  and 
since  the  trees  cut  to  yield  such  material  are  at  least  150  years  old — ^they  are  in  reality 
mostly  over  200  years — the  annual  production  would  appear  under  such  conditions 
as  14  cubic  feet  i>er  acre  x>«r  annum,  or  about  as  much  as  the  most  advantageous 
results  reported  from  well-managed  German  forests. 

Apply  tlus  most  extravagant  ngure  to  the  area  as  c^ven  by  Mr.  Grannett,  and  we 
find  that  our  consumption  at  present  is  from  10  bilBon  to  14  billion  cubic  feet  in 
excess  of  what  the  area  could  possibly  produce  as  an  annual  crop ;  or  that  we  are  cut- 
ting into  our  capital  to  the  extent  of  more  than  50  per  cent  of  our  consumption,  and 
not,  as  Mr.  Gannett  would  have  it,  that  we  are  laying  up  for  the  future,  which,  by 
the  way,  increxises  the  demands  for  wood  material  at  the  rate  of  more  than  85  per 
cent  every  decade. 

The  above  statements  show  clearly  how  utterly  untenable  is  Mr.  Gannett's  posi- 
tion, and  how  evidently  lacking  he  is  in  knowledge  of  the  subject  he  discusses. 
Regarding  his  knowledge  of  the  relation  of  forest  cover  to  climate,  soil,  and  water- 
flow,  the  same  lack  of  familiarity  with  the  real  facts  and  their  significance  is  appa- 
rent. As  these  will  be  fully  brought  out  in  a  publication  of  the  Division  of  Forestry 
(Bulletin  7)  now  in  press,  I  will  forego  arguments  in  proof  of  this  accusation,  in 
order  not  to  lengthen  this  letter. 

One  can  not  but  deeply  regret  that  men  whose  position  before  the  public  imposes 
upon  them  the  responsibility  of  leading  public  opinion  intelligently  and  upon  the 
basis  of  well-established  facts  should  thus  be  found  ignoring  their  responsibility. 
I  am  encouraged  to  hope,  however,  that  your  well-known  views  regarding  the 
rational  and  conservative  use  of  our  forest  resources  and  the  extension  of  forest 
areas  where  desirable  will  be  strengthened  rather  than  weakened  by  such  ground- 
less and  unwarranted  assertions  by  advocates  of  a  policy  of  laieeez/aire  in  this 
matter. 

Respectfully  yours, 

B.  E.  Fernow, 
Chief  of  Division  of  Forestry. 

Hon.  J.  Sterlino  Morton, 

Secretary  of  Affricultur§^ 

CONSUMPTION  AND  SUPPLY  OF  FOREST  PRODUCTS  IN  THE 

UNITED  STATES. 

Regarding  the  supply  of  forest  materials,  which  may  be  drawn  from 
the  virf^in  forests  still  in  existence,  we  have  no  data.  The  difficulties 
of  obtaining  even  the  crudest  approximations,  except  for  certain  si)ecies, 
as  the  white  pine,  the  longleaf  pine,  the  whitewoocL  etc.,  are  not  only 
great  in  the  first  place,  for  many  reasons,  but  are  still  further  increased 
by  the  fact  that  the  methods  of  using  the  supplies  change  with  their 
waning,  with  methods  of  transportation,  and  with  other  economic  devel- 
opment. Thus  the  statistics  of  white  pine  and  longleaf  supplies,  given 
by  the  Tenth  Census  in  1880,  were  as  approximately  correct  as  could 
be  expected,  adverse  criticisms  notwithstanding;  but  the  lengthening 
out  of  the  supplies,  especially  of  the  white  pine  beyond  the  time,  when 
those  figures  foretold  their  practical  exhaustion,  has  been  possible  only 
through  the  reduction  of  the  average  merchantable  log  by  from  27  to 
67  per  cent — i.  e.,  while  during  the  census  year  in  Wisconsin  (Wausau) 
for  instance,  the  average  log  was,  say,  200  feet  i)er  log  or  18  inches  in 
diameter,  in  1893  it  had  dwindled  down  to  84  feet  or  13  inches  in  diame- 
ter. While  the  census  statistics  were  based  on  the  then  practice  of 
taking  nothing  less  than  10  inches  in  diameter,  the  lumbering  is  now 
extended  to  logs  as  low  as  5  or  6  inches  in  diameter. 

No  more  striking  statement  of  the  decline  in  white-pine  supplies 
could  be  made  than  to  cite  the  number  of  feet  in  logs  which  passed  the 
nine  leading  booms  in  the  lower  peninsula  of  Michigan  in  1887,  namely 
2,217,104,085  as  against  505,134,650  feet  in  1893,  a  decrease  of  nearly  80 
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per  cent,  cliargcaWe  no  doubt  in  part  to  other  modes  of  transportation, 
but  nevertheless  foreshadowing  unmistakably  the  practical  exhaustion 
of  supplies. 

EXTENT  OF  FOREST  AREAS. 

While  we  can  not  then  with  any  degree  of  even  approximate  accuracy 
speak  of  the  amounts  of  standing  and  growing  timber,  we  have  some- 
what better  (although  far  from  accurate)  data  of  the  forest  areas,  from 
which  at  least  the  capacity  of  wood  production  may  be  surmised,  as  has 
been  done  in  the  above-quoted  letter  in  reply  to  Mr.  Gannett's  state- 
ments. But  here,  too,  absence  of  knowledge  as  to  the  condition  of 
these  areas  makes  a  statement  of  the  actuaJ  sui)i)lies  possibly  on  hand  or 
gi'owing  mere  guesswork.  Kot  only  are  there  to  be  distinguished  the 
timber  areas  which  contain  supplies  ready  for  the  axe  and  for  present 
consumi)tion,  but  in  the  so-called  second  growth  we  must  distinguish 
the  areas  which  promise  new  supplies  of  value  and  those  brush  lands 
which  are  not  only  not  growing  a  new  timber  crop,  but  on  the  con- 
trary prevent  the  growth  of  timber  and  will  for  generations  to  come  be 
mere  w^aste  lauds,  as  has  been  pointed  out  in  the  above-quoted  letter. 

It  will  api)ear  astonishing  to  those  wiio  have  not  paid  attention  to 
the  question  of  the  settlement  of  this  country  to  learn  from  the  sub- 
joined table  that  w^hile  of  the  tot  al  country  only  18  per  cent  is  improved, 
the  better  developed  eastern  ])art  (east  of  Colorado)  shows  only  29  per 
cent  improved,  and  even  the  long-settled  Atlantic  coast  which  we  are 
apt  to  consider  fully  occupied,  still  possesses  Oo  per  cent  of  unimproved 
land,  of  which  we  estimate  43  per  cent  as  woodland,  while  the  percent- 
age of  woodland  for  the  whole  country  is  25.  There  would  be  wood- 
land enough  to  satisfy  our  needs  for  many  decades  if  attention  were 
but  paid  to  its  rational  use  and  to  the  recuperation  of  the  cut-over 
areas;  but  the  condition  of  the  wooded  areas,  which  have  been  culled, 
is  well  known  to  be  so  i)oor,  as  far  as  market  supi)lies  are  concerned, 
that  for  generations  to  come  they  must  be  left  out  of  consideration. 

Tlie  following  table,  compiled  from  the  most  reliable  sources  of  infor- 
mation attainable  and  correcting  any  previous  statements  made  by  this 
division,  is  intended  to  give  information  as  to  approximate  relation  of 
improved  land,  forest  and  waste  land,  while  the  accompanying  map 
(Plate  I)  shows  by  various  grades  of  color  the  approximate  relative 
l)roportion  of  forest  to  total  area,  and  the  character  of  the  merchant- 
able kinds  of  lumber  that  are  derived  from  the  diflcrent  regions  is 
indicated. 

A  second  map  (Plate  ii)  shows  more  in  detail  the  condition  of  that 
section  of  the  country  west  of  the  97°  of  longitude,  which  being  largely 
situated  in  the  dry  region  requires  greatest  attention  to  conservative 
forest  use  and  contains  still  large  areas  of  public  timber  lauds.  The 
inlbrmation  is  derived  from  members  of  the  U.  S.  Geological  Survey 
and  others  acquainted  with  the  region.  It  must  not  be  overlooked, 
however,  that  these  are  not  accurate  surveys  but  approximations,  and 
that  a  large  per  cent,  often  from  25  to  50  per  cent  ot  the.  area  falling 
within  the  tiniberland  or  brushland  area,  is  prairie,  open  country, 
w^aste  land,  or  in  cultivation.  The  location  and  size  of  the  national  for- 
est reservations  made  under  the  act  of  JNIarch  3, 1801,  have  also  been 
outlined  on  this  mai),  suggesting  a  desirable  extension  of  this  policy. 
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Improved  and  forest  land  in  the  Uniied  States— Coniinwed. 


Montana 

Wyoming 

Coloradu 

I«ew  Mexico 

EnRtorn    Kocky 
Mountain  region  . 

Idaho 

^'erada 

UUh 

Arizona 

Western    Hocky 
Mountain  region  . 

RocKT    Mountain 
BKGION 

California 

Oregon 

Waaliington 

Pacific  coast 


Area. 


Total  land 
surface. 


Acrea. 
02. 998, 000 
62, 448. 000 
6C,  :«2,  000 
78, 374, 000 


300, 154. 000 


53. 945. 000 
70. 233, 000 
62,B01,000 
72, 268, 000 


249. 047, 000 


Improved 
land  in 
farms. 


Aer€». 
915,000 
476.000 

1, 823, 000 
263,000 


3,477,000 


Per  cent. 


Improved 
land. 


1 

0-7 
2-7 
0-3 


Brasli, 

forest, 

and  waste 

land. 


09 
99 

97 
99 


Probably 
forest. 


18 

13 

16 

6 


Bmah 
land. 


20 

16 
21 
21 


Opea 
coiiBtzy. 


GOG.  000 
723, 000 
548,000 
104,000 


1, 981,  OOO 


549, 201, 000 


00. 827, 000 
60. 518. 000 
42, 703. 000 


203,048,000 


6, 458, 000 


12, 222, 000 
3, 516,  UOO 
1,820,000 


17,558,000 


1 
1 
1 
0-1 


0-7 


12 
6 
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99 


09 
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99 
99-9 


99-8 


99 
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KoTV. — The  anthority  for  the  area  of  improved  farm  land  is  furnished  by  the  census  of  1890.  Tht 
areas  of  forest,  brush,  and  waste  lauds  were  asctTtained  by  subtrarting  the  area  of  cultivated  land 
from  the  total  land  areas  of  the  ncvcral  StateH.  and  are  placed  as  ]>er  cent  of  the  total  areas  in  coltmui 
4.  The  part  of  these  supposed  to  be  forest  in  estii):at<'<l  on  infonnatiun  obtained  by  various  agencies. 
For  the  western  section  of  theccMintry  tlie  further  subdivision  into  forest,  bmsh,  and  open  countrr  Is 
based  partly  on  statistics  gatliored  by  Col.  £nsign  and  nublisheii  in  Bulletin  2  of  this  divisVon, 
partiv  on  tlie  map  prepared  as  stated  before  and  here  published,  and  partly  on  timber  estimatea  of 
th«  l^ugot  Sound  Lumberman. 


INADEQUACY  OP  FOREST  SUPPLIES. 

Tn  refjardto  the  consumption  of  forest  supplies  no  fhll  statistics  are 
available,  yet  we  have  a  better  basis  for  estimates.  In  the  report  for 
the  year  1892  it  was  stated  that  the  total  annual  consumption  can  not 
fall  short  of  22,000,000,000  cubic  feet,  or  350  cubic  feet  per  capita,  ofaU 
kinds  of  wood.  This  figure  was  arrived  at  by  a  series  of  carefid  esti- 
mates, the  basis  for  which  was  stated.  With  additional  information 
furnished  by  the  Eleventh  Census,  it  may  be  readily  increased  to 
24,000,000,000  feet.  The  consunii)tion  of  mill  timber  (sizable  logs)  was 
stated  as  about  4,000,000,000  cubic  feet  (now  found  to  be  an  understate- 
ment by  15  per  cent),  representing  about  30,000,000,000  feet,  B,  M.,  or 
between  20  and  25  x>er  cent  of  the  total  consumption — a  proportion  whici 
may  bo  readily  admitted  to  repres<^nt  a  rather  extrava^mt  averaj^e 
for  the  '*  millable"  part  of  the  forest  growth,  indicating  that  if  we 
assume  the  annual  growth  of  such  timber  i)er  acre  at  10  cubic  feet  (see 
Gannet  letter),  at  least  400,000,000  acres  of  fully  stocked  forest  are 
neccssjiry  to  furnish  this  part  of  our  consumption.  Add  the  consump- 
tion of  lirewood,  which  is  largely  made  of  sizable  timber,  and  it  is  safe 
to  say  that  three  times  that  area  is  necessary  to  furnish  the  amount  of 
inesent  consnm]>tion  by  its  annual  growth.  From  this  statement  alone, 
which  is  highly  favorable  to  those Avho claim sullicient and  ^'inexhaust- 
ible" sui)i)Iies,  the  inadequacy  of  our  forest  area  to  meet  growing 
demands  will  appear. 
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QUANTITY  AND  VALUE  OF  FOREST  PRODUCTS. 

The  Eleventh  Census  statistics  of  lumber  production,  ably  and  con- 
Bcieiitiously  gathered  by  Mr.  George  A.  Priest,  agent  of  the  census 
have  not  yet  been  published.  Like  all  statistics  of  this  kind,  the  fig- 
ijres  given  must  be  incomplete,  always  remaining  somewhat  short  of 
the  truth  and  requiring  estimated  additions.  Nevertheless,  they  fur- 
nish gratifying  proof  that  the  above  estimates  by  the  writer  are  within 
bounds. 

By  the  courtesy  of  the  Sui>erintendent  of  the  Census,  the  Hon.  Car- 
roll D.  Wright,  the  writer  is  permitted  to  produce,  in  advance  of  the 
regular  publication  by  the  census,  a  summary  statem^it,  prepared  in 
ps^  by  Mr.  Priest  and  supplemented  by  canvass  and  estimates  of  this 
division,  showing  approximately  the  variety,  quantity,  and  value  of 
forest  products  used  in  the  United  States  during  the  census  year. 

Amount  and  value  o/forut  products  used  during  the  oensue  year  1890, 


Classea  of  producU. 


Mill  products : ' 

Agricultural  implement  stock feet.B.M.. 

Bobbin  and  spool  stock do 

Carriageand  wagon  stock do 

Furniture  stock do 

All  other  sawed  lumber do.... 

Total  sawed  lumber do — 

Lath pieces.. 

Pickets  and  i>aling8 do — 

Shingles do — 

Staves ^.*. do — 

Headings sets.. 

Total  lumber  and  cognate  products,  directly  from 
logs 


U.  Bailroad  construction : 

Ties* pieces. 

Koiind  and  hewn  timber  used  for  bridges  and  tres- 
tles  

Telegraph  poles 


Total. 


Exported  timber  not  included  in  subdivision  I:^ 

Hewn  timber,  6,900,000  cubic  feet 

Logs  and  round  timber 

BiTed  staves,  stave  and  bolts 


rV.  Wood  pulp:* 

300,000  tons  ground  paper  pulp 

80.000  tons  soda  pulp 

60,000  ions  sulphite  pulp  fiber 

50.000  tons  pulp  for  other  purposes 

Y.  Miscellaneous  mill  products  other  than  lumber  man- 
ufactured directly  from  logs  or  bolts* 


Total  materials  requiring  bolt  or  log  size. 


This  last  figure  of  **  miscellaneous  prodncta  "  is  a  very 
considerable  underestimate,  based  upon  census  re- 
turns and  we  are  entirely  safe  in  rounding  ofi"  the 
total  of  sizable  timber  used  and  its  ralue  to 


VL  Fuel*  in  the  shape  of  wood 

In  the  shape  of  cnarcoal 

Vn.  Wood  used  for  dyeing  extracts  and  charcoal  for 
gunpowder* 


Quantity. 


80,000,000 
40,000,000 
66,000,000 
94, 000, 000 
27, 630, 000, 000 


27,869,000,000 

2,  365, 000, 000 

110, 000, 000 

0, 276, 000, 000 

1, 178, 000, 000 

183. 000, 000 


80,000,000 


Estimated 
cubic  contents 

of  forest- 
grown  mate- 
riaL* 


OuMe/esC. 


\ 


4.000,000,000 


200,000,000 
300, 000, 000 
175, 000, 000 


4,676,000,000 


Yalue. 


$582,000 

688,000 

1,306.000 

1, 435. 000 

310,818,000 


314,829,000 

3,709,924 

750,000 

17,000,000 

7,762,000 

4,934,000 


848,984.934 


400, 000, 000 

80,000,000 
5,000,000 


485,000,000 


9,000,000 

2,500,000 

500,000 


40, 000, 000 


1, 230, 000 
2,000,000 
1, 600, 000 


12, 000, 000         $4, 730, 000 


76,000,000 


80, 000, 000 


5, 327. 000, 000 


8,560,000 


20, 765, 000 


418, 029, 924 


Total  amount  and  yalue  of  wood  consumption 


5, 500, 000,  000 

18, 000.  000.  000 
250,  000, 000 

16, 200. 000 


I 


23, 760, 000, 000 


450,000,000 

450,000,000 
7,000.000 

437,000 


907,437.000 
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Amount  and  value  of  forest  products  ttscd  during  the  Census  year  1890 — Continnodi 


Classes  of  producte. 


Vin.  Naval  stores'— 

TurjM.'utino barrelB. 

KoHJD do... 

IX*.  "Wood  alcohol gallons . 

Acetic  acid  in  acetate  of  lime 


Z. 


Tanning  materials* — 

Ilcnilock  bark cords . 

Oak  bark do... 

Hemlock  and  bark  for  extract do. .. 

Sumac  leaves  fur  taniiini; tons. 

Sumac  leaves  for  extr.icik do... 

Various  not  accounted  for 


M.iple  sugar pounds*. . 

Jkluplu  sirup gallons*. . 


Total  value  of  forest  by-products 


Total  value  of  all  forest  products 

Add  10  per  cent  for  omissions  and  under  estimates' 


Total  value  of  wood  and  forest  products  at  original 
place  of  production,  estimated  to  have  been  uaed 
during  census  year,  1800 


Qnontity. 


846,544 
1,429,154 

2,000,000 


1, 050.  OCO 

322, 150 

64.2()0 

3,300 

8,750 


Yalne. 


$5,450,115 
2,413,757 

1,760,000 
300,000 


6,925,000 

2,783,500 

307,500 

108,000 

112.000 

74.000 


32.  P52. 927 
2, 253, 376 


8.300,000 
2,200,000 


ToUHrthm, 


17,872,871 

"2,'iio,'ooi 


10,400,000 
'*6,'60O,"oS 


25.882.871 


033, 310,  era 

93.831,987 


1.028,650,888 


1  These  data  have  been  compiled  by  Mr.  Priest  from  tlio  reports  of  21,011  establishments  (reprewnt- 
Ing  probably  70  per  cent  in  number  and  95  per  cent  in  value  of  proiluct).  of  which  18,064  manuxactuxtd. 
sawed  lumber  as  principal  pro<luct,  702  m.inufactured  shingles  exclusively,  438  manufactured  staTM 
mnd  headings  exclusively,  and  1,807  used  logs  or  bolts  in  the  manufacture  of  the  variom  cilMiea  of 
products  stated  under  the  head  of  "  ]^Iiscellaneor.R,"  and  corrected  by  tho  inclusion  of  the  qnantltiM 
used  for  customs  sawing  not  given  in  tho  census  tigures. 

*  Estimated  by  tho  Division  of  il^^orestry. 

*  Canvass  of  i)ivision  of  Forestry. 

*From  returns  of  Bureau  of  Statistics,  IT.  S.  Treasury  Department. 

*  Based  on  lignresof  the  11th  Census. 

•Based  on  figures  of  the  10th  Census  and  canvass  of  Division  of  Forestry. 


The  following  interesting  separation  of  mill  products  according  to 
regions  and  kinds  is  given  by  Mr.  Priest,  tlie  quantities  being  based 
on  various  returns,  and  lience  somewhat  at  variance: 

Lumhcrf  of  difftrcnt  kinds,  sawed  during  census  year  1800, 


Kind. 


"White  jiine 

Spruce  and  fir 

Ht-mlock 

Hard  pine,  cypress,  etc.. 

l{edwi>od 

Uardwoods  and  all  other 


Feet,  board 
meaanre. 


11,300,000.008 
4,483,000,008 
8,890,000,008 
5,518.000,008 
817,000,000 
5,517,000,^)08 


30,593,000,008 


Amounts  and  vnhie  of  Jumhcr  sawed,  in  different  sections  of  the  United  States,  during 

census  year  ISOO, 


Kegion.* 


Amount 
(M  feet). 


Eastern  group . 
Central  ;:ioup  - 

Lake  cruup 

S(u;tlu*rn  ;:roiip 
Pacifn'  grouj*  .- 
Miscellaneous  . 

Total.... 


4. 808, 761 
3,129,938 
8, 250, 702 
4,026,:i3l 
2,027.848 
866,796 


Yalne. 


$61,939,518 
44,407,298 
98.110.488 
46.790.5tt 
22,468,088 
ll,808,80r 


ana, 
nesota 

Kama,        -      ^ . 
•^Ylaneona,  all  other  Statea  and  Territoriea. 
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JmporlH  of  wood  and  wood  products  for  home  consumption  during  the  years  ending  June 

SO,  1892  and  1803. 


Articles. 


IS92. 


1893. 


Free  of  duty. 

Fircwoo<l...-» conls.. 

Lo^s  ami  round  timber ^ , 

Itailrond  ties uumber. . 

Shinclo  and  stave  bolts 

Jliimllo  and  head  bolts 

Si  ip  timber 

Ship  planking 

Hon  polos 

Wooa  for  pulp-makiug 

Cliareoal 

Cabinet  woods ;  cedar,  eboiijs  mahogany,  etc 

Cork  bark * 

Hemlock  bark cords. . 

IKainbooH,  rattans,  canes,  etc 

Briar  root  or  briar  Tvood,  and  the  like,  partially 

mannfactureil 

Ashes .' 


Quantity. 


198,850 


748, 520 


53, 018 


Fence  posts. . ., 

Tar  aud  j)itch  of  wood barrels.. 

Turi>entiuc,  spirits  of gallons .  - 

Turpcutiue,  A  enice jMJUMds.. 

Fitc'li,  Jinrgundy do 


768 

9,337 

36,  W2 

281,  430 


ToUl  free. 


Ihitiable. 

Woo<l  unnianufat'tnrcd  not  specially  i»rovided  fur  . . . 

Timber- 
Used  for  spars,  wharves,  etc cubic  foct . . 

Hewn  and  sawed do. . . 

S<piared  or  sided  not  specially  providwl  for. do 

Lumber: 

Doanls,   plank.<*,  deals    and    other  6awe<l   lum- 
ber   M  feet . . 

Sawed  lumber,  not  otherwise  speciliod do 

Sawed  boards,  planks,  deals — cedar  ebony,  etc  . . 
Clapboards M . . 

Hubs,  iH>st8,  laths  aud  other  rough  blocks 

Laths M.. 

Pickets  and  jtalings M . . 

Cedar  i>olc8,  i>osts,  and  railroad  tics Xo. . 

Bhingles M.. 

Shook4  

Staves 


12,295 

415, 804 

14, 036 


482, 339 

150, 1&4 

222 

6, 259 


Manufactures,  all  others — 

Barrels  or  l^oxes   containing  oranges,  lemons, 

etc.,  apart  from  contents 

Casks  and  barrch*.  empty 

Chair  cane  or  rtM'ds  manufacture<l 

Cabinetware  and  household  furniture 

Ortier  or  willow,  prepared  for  manufacture 

Osier  or  willow,  manufactures  of 

Wo<Kl.pulp tons . . 

Venerrs  of  woo<l 

Bark  extract,  for  tanning pounds . . 

Samac do 

Corks  and  cork  bark  manufactured do 

Matchoa 

Frames  and  sticks  for  ambrcllas j 

All  other  manufactures  of  wood  or  of   which  i 
wood  is  the  comjionent  of  chief  value 


259,157 

3,157 

2, 115, 986 

362, 551 


I 


41,141 


12.973 

12, 724, 703 

671,064 


Talue.         Qnantiij*. 


^11,482 

1,188,797 

131,  2<.)5 

44, 387 

59, 573 

31,721 

79, 622 

18,412 

230, 950 

48,  305 

2, 234,  C03 

1,308.244 

256, 34G 

1,108,813 

39, 185 
54,855 
31,  351 
3,352 
3, 470 
3, 9«2 
4, 380 


199, 187 
6i9,'235 


Value. 


50,699 


1,179 

10,273 

20,694 

207, 220 


$403,601 

2, 164, 273 

97,857 

53,505 

53,129 

29.865 

8,404 

38.968 

332,244 

51,634 

2,662,658 

1,641.294 

241,244 

022,529 

40. 470 
76,306 
31,051 
6,370 
4,077 
2,365 
3,558 


7.442,010  ; !      8,865,408 


32,  055 

2,301 

54, 570 

1,392 


5, 588,  948 

1.416,331 

5,117 

99,187 

29, 823 

327, 359 

22, 679 

259,.<>83 

731.299 

62,981 

.'»51,.'>57 


467,  .'>14 

919 

181.  337 

411,712 

82,633 

123,820 

1,831.2:j1 

8,264 

408 

291, 744 

321,480 

83, 157 

*  92, 437 

1, 277, 644 


0,432 

1,419.484 

65,139 


529,263 

162,955 

366 

7,072 


63,633 


672 

7, 244, 132 

703,063 


Total  dutiable i '  14,364,100 


25.052 

943 

62,868 

492 


6, 283, 805 
1,533,274 

24,205 
113,988 

28,227 
462.140 

36,700 
271,236 
916, 759 

45,74ff 
046,613 


555,087 

531 

173. 96T 

382,199 

64,427 

125,910 

2, 909, 097 

750 

71 

398,400 

351,731 

133, 152 

♦  117, 258 

1,397,155 

17, 163, 58» 


Total  im]M>rts. 


21.806,740    1    26,028,997 


*  Including  other  mati-rialH. 


A(}  93- 
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Exports  of  wood  and  wood  products  from  United  States  for  twelre  monthn,  rndiJtff  JuM 

30,  1893  and  1S93, 


Articles. 


18IV2. 
Quautit}'.  I     Value. 


isd:{. 


Qiiautlty.  I      Value. 


Af?r"'"lt iiral  implomc  nts  : 

^lowernaiid  roapcrs ' 

l*lc»v.a  ami  rultivatoM 1 

All  othrr,  ami  jmrt.?  of • 

Bark  au<l  cxtr.icf  of,  f(»r  tuiiiiiiip; ' 

Cjirn:i;3,is  iiml  Iior»t'>  onrs,  ami  ]>art3  of i 

Cavrt,   i)assrii;;er   and   freight,   for   steam  rail 
HHuls    .' No . 

(lillMMiJ:    U;8. 

lt(  lu  rt 


M 

Or:;ii^fi3 No.. 

IwlMlll libls.. 

Tar. ilo — 

Tnrj>ciitiiio  and  ijil«-li do 

TuriM'iitl;tc,  fti:iiit:t  of pilLs.. 

Firo  vootl Cdnls . . 

BoardH,  di-alH,  aiwl  jdaiik^ M  feet. . 

Joist.s  and  Hcaiitlin«; do 

llooiis  and  hooj)  poles 

Lallirt AI.. 

Palin^»,  idi'kfts,  aud  bed  slats "Nt.. 

Shiupert M . . 

Sttook» : 

JKnx 


I 

!  $2,  373,  038 

I        :«)7, 7J3 

i    1,024,310 

.1        L':!»,7i»8 

,1     1,«IW,  170 


-r.  r 


1.  OvJ 

•J-J8,  010 


13. 


ii.8.">a 

9:»(),  214 

22.  377 

8.730 

17rt,^70 

592, 590 
10, 131 


7,  893 

G40 

31, 198 


.No..  I 


..M  feet., 
cub.  feet.. 


Other 

Stav<  s  and  Iu!adiii;;8 

All  o»ln  r  liJi:il:or  .'. 

Tin>b«T: 

S;;wvd 

llcun 

LoffH  and  othoi*  timber 

Doors.  s:islies.  and  blinds ' 

!M(dtIin;;.->,  tnin»nin.j:s.  and  other  houso/urniKhings  ..' 

Ilogshi'ad.^  an«l  barrel**,  empty ' 

I lousi'hoM  f tirnitnre * ' 

AVood"n\varo J 

All  other  wood  n;aniira<'t tires '' 


412,  308 


235, 550 
C,  730. 446 


Tot.d 


1.320,205 

b2l),  r»2^> 

7:5.  000 

772, 582 

3,413,459 

52.  ;i7 

18.336 

4, 500,  721 

1,004 

9, 072, 493 

228.  513 

88.222 

17,  717 

(',  259 

87,992 

195.  018 

585,  919 

2,211,71!} 

1,051.  "97 

2,073.151 
9.S3.  574 

1,  92;,  0.14 
295.  01 S 
202.  5x9 
290.113 

3, 090. 14«J 

:::.o.  553 

1, 827, 47U 


1.801 
251, 205 


!  12.518 

2, 059,  407 

20.  042 

8,920 

13,415,450 

1,920 

629,355 

13, 475 


3,461 

£87 

22.038 


I 


385, 803  i 


<«i 


2,  72i),  407 


! 

1 

2ii,irp8  : 

7,830,921  1 
1 1 

1 .....' 

, 1 

1 

i 1 

i**""""*"*'"*i 

•■ 1 

1                       1 

1 

((2,873.897 

611. 3{» 

1,130.048 

2.(3.  at» 

1,695,801 

0C9. 871 

702,038 

07.974 

807,870 

3, 333,  ;i67 

40,244 

2  J,  254 

3,803,430 

5.877 

0,642.590 

171,025 

40,350 

8,603 

3,854 

72,563 

2?.8. 605 

702.403 

2. 499, 520 

1, 44:j.  537 

2,320.121 

1.18^.353 

2, 270, 072 

273,455 

208, 002 

218.880 

3.112.291 

328,817 

1,917,451 

43.o:rr.780 


Kxpoi'iit  of  nmxJ  and  cvriuht   rood  jnodnct't   ditrhiff  the  I'car  cud'nuj  Jiniv  ,,'0,  JS9S,   btf 

dtHtrirtH  of  ouunlry  from  whence  eJ^portKil. 


Haw  material : 

JioaniH.  deals,  ]>lj'.nks,  etc 

Joidts  and  neanilin;; 

IbM>p.s  aud  hooji-poleii 

Lath.i 

Palin«;s  an<l  piekots 

.Sldnj:l«';< 

Shooks  

StUXMM  

All  other  lumber 

'J'imlM-r  (Maweil) 

Timber  (liewn) 

Lo«rs  and  other  round  timber 

Fin*  w(mmI 

Ko-:iii 

Tar 

Turpt'utino  aud  pitch 

Sjiirits  of  turpeulino 

Rirk  :md  Iwirk  extract 

Tot.il  raw  material 


$:J. 


1. 


890. 770 
.  7,341 

?.'\  370 

l,98:t 

10 

18,909 
8rf4,711 
039, 054 
001,189 
147.  (h'.2 
413.013 
928,  393 
3,546 
015,028 

27. 585 

17.291 
431,717 

75, 353 


9,  033,  527 


1. 
1. 


II. 


DiMtrietH.' 
I         III.         I 


IV. 


$1,883,450 

^2,  730, 440 

$1,131,933 

98.  452 

00,179 

5.053 

IK)3 

13 

5.S 

r.7 

30 

6,583 

755 

070 

2,413 

35, 792 

16.  .556 

13.015 

0,477 

8,113 

41,707 

44J<,  751 

1,010,770 

8:» 

10, 102 

327, 130 

39,  a")6 

352,  033 

1,441.505 

378,873 

:.0, 930 

707, 8'J4 

1,(>28,UI»2 

303,703 

2,  :wi 

9,824 

2,711,0.32 

14,300 

2,941 

11,546 

1,045 

68 

2, 212 

03 

G88 

3,  455. 904 

004 

5,151 

i        144,891 

25 

12,000 

1  10,234.058 

0,631,539 

1, 640, 202 

Total. 


$9,642,609 

171.025 

40,330 

8,603 

3,831 

72.532 

011,008 

2,480,520 

1,443,537 

2. 320. 123 

1, 188. 353 

2,270.072 

5,877 

8, 333, 307 

40, 2  U 

20.254 

3,  893. 436 

232, 20) 

28, 130, 320 


*  l)i.<«tr;e.t  Xo.  I  ineludc.i  all  of  the  United  Kt^ites  north  of  Ilaltiniore  .ind  cist  of  Xtocky  Moiintaina. 
)ifltriet  No.  II  includeH  tlic  territory  having  its  outlet  by  the  South  Atl.intio  port<t.    Di.striot  No. Ill 
fncluden  tho  territory  adjacent  to  the  gulf  i>ort8.  Ditstrict  No.  IV  embraces  that  iK>rtion  of  tho  United 
itatcH  on  tho  Pacific  coast. 


DIViaiON   OP   FOBESTEY. 


323 


F.xportB  of  wood  and  certain  wood  products  during  the  year  ending  June  50,  1893,  hjf 

districts  of  country  from  whence  exported — Continued. 


ManufactiircR: 

Agricultural  iinplcmrnts 

Carrjflijes  and  horec-cars 

VaT9.  passeupcr  and  freight 

Matclies 

%     Organs 

Duors.  sash,  and  blinds 

Moldings,  trimmings,  otc 

Hogshcada  and  barrels,  empty. 

IIov.Kuliold  furniture 

Wowlcnwaro 

All  otliL-r  wood  inanafacturcji.. 

Total  luanufaotnrf'S 

Total  exports 


I. 


$4»5(M, 

1,490, 

790, 

W, 

875, 

1»6, 

2a3, 

211. 

2,803, 

311, 

1,028, 


914 
784 
771 
852 
877 
304 
554 
919 
002 
780 
170 


13,  085, 593 


II. 


$9,685 
2,050 


80 

13,560 

5,522 

221 

394 

31,000 

13,890 

144,  812 


Districts. 
III. 


$100, 469 

61,  725 

179,100 

3,GSD 

3,220 

0,547 

1,159 

4,849 

106,800 

2,038 

82,  730 


221,940 


558,302  ; 


IV. 

Total. 

$30,205 
-    51,242 

$4, 057, 333 

1,  CO,"*,  801 

969,871 

6.  .'{5.3 

5,213 

54.082 

3,  DCS 

1,718 

170, 273 

103 

01, 703 

67, 974 
897,870 
273, 455 
208, 003 
218,880 

3, 112. 291 
328,817 

1,917.451 

390,  (CO 

11.255.945 

22,  719, 120  ■  10, 455, 998  |     7, 189, 931  ;    2,  LKiO,  222  I     42,  "95. 271 


FORESTRY  EXHIBIT  AT  THE  ^WORLD'S  PAIR. 

A  large  amount  of  the  time  and  energy  of  the  office  force  was  occu- 
pied during  the  year  in  tlie  preparation,  installation,  and  care  of  the 
exhibit  which  formed  a  part  of  the  Government  exhibits  at  the 
World's  Fair  in  Chicago.  The  subject  of  forestry,  thanks  to  the  active 
and  intelligent  interest  of  Mr.  W.  J.  Buchanan,  chief  of  the  Depart- 
ment of  Agriculture  and  Forestry,  received  a  most  important  impetus 
at  the  Fair,  which  can  not  fail  to  advance  the  forestry  interests  of  the 
country  at  a  more  rapid  pace  than  hitherto. 

By  the  constiuction  of  a  separate  artistically  and  characteristically 
designed  building  for  forestry  exhibits,  the  name  of  the  subject,  hith- 
erto unknown  to  thousands  or  misunderstood,  has  become  familiar, 
while  in  the  elevation  of  the  subject  to  the  dignity  of  a  department 
coordinate  with  the  other  large  departments  at  the  Fair,  recognition 
was  given  to  the  great  importance  of  the  subject  and  a  series  of 
forestry  talks,  instituted  by  the  chief  of  the  Department,  and  a 
Forestry  Congress  under  the  auspices  of  the  American  Forestry  Asso- 
ciation, were  designed  to  familiarize  the  visitors  with  the  many  a.si>ect8 
of  the  same. 

This  congress  is  especially  worthy  of  note  on  account  of  the  earnest- 
ness and  thoroughly  practical  nature  of  its  discussions,  and  particularly 
in  the  jiresenceand  participation,  almost  for  the  first  time,  of  represent- 
atives of  the  lumber  trade,  with  the  result  of  opening  their  eyes  wider 
than  ever  to  the  fact  that  the  forestry  movement  is  essentially  vital  to 
the  interests  of  that  trade. 

Tliis  is  not  the  place  to  dwell  at  length  upon  the  many  object  lessons 
wh  ich  were  found  in  the  Forestry  and  other  buildings,  an  account  of  which 
is  to  form  a  part  of  a  separate  report  by  the  jury  of  awards,  of  which  the 
writer  had  the  honor  to  be  a  member.  The  exhibit  of  this  division, 
which  is  described  somewhat  in  detail  in  another  part  of  this  volume, 
was  designed,  according  to  the  law  appropriating  the  funds  for  Govern- 
ment exhibits,  to  illustrate  its  functions.  These  are  not  of  an  executive 
character.  Hence  the  di\ision  has  nothing  to  do  with  any  administra- 
tion of  the  public  or  any  other  forests,  being  restricted  to  the  study  of  the 
same  and  of  all  phases  of  forestry,  with  the  duty  of  reporting  results 
and  giving  such  advice  for  the  treatment  of  forest  resources  and  refor< 
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cstatioii  as  may  be  asked.  It  is,  therefore,  a  bureau  of  iDquiry  and  infor- 
mation, like  most  of  the  otlior  branches  of  the  Department  of  Agricul- 
ture. 


ADVANCE  OF  FORESTRY  INTERESTS  DURING  THE  TSAR. 

The  year  has  been  fruitful  of  si^ns  whieh  poiut  to  promising  results 
ill  the  near  future  of  the  eiibrts  to  establish  a  rational  forest  policy  in 
this  country.  The  policy  of  establishing  forest  reservations  on  the 
IMiblie  domain  has  been  further  extended  by  the  President's  proclama- 
tion of  the  Sierra  Nevada  and  Ashland  Eeserves,  aggregating  4,511,360 
acres.  This  makes  the  total  acreage  of  forest  reservation^  established 
under  that.titlc  17,504,800  acres. 

Lint  of  i\ai\onal  forent  nscnationn  and  uaiitnud  parla  of  the  VnUtd  States. 


No. 


1 
2 
3 
4 
5 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


Yf'llo'.rstoiio  National  Park  limborlADcl  resorvo  ( Wyo.) 

"White  lliver  IMaleaii  tiiubcrland  r«'seivo  (<>olo.)  ..." 

rec<»s  Kivor  forest  rcsorv'o  (N.  Mox.) 

Sierra  forest  reserve  (Cal .) : 

Pncitir,  forest  reserve  ( Wash.) 

Pike  s  Peak  timbcrlancl  reserve  (Colo.) 

Pull  Ilun  tinil)crland  lestTve  (Ore;:.) 

Plum  Creek  tiiiiberlainl  reserve  ((Jolo.) 

South  IMal  te  foi-est  reserve  (Colu.) 

San  Gabriel  tiiuberlaud  reserve  (('al.) 

Pattlcineiit  Mesa  forest  reserve  (Colo.) 

Afogiiak  Forest  and  Fish  Culture  rest  rve  (Alaska) 

< irand  Canyon  forest  reserve  (Ariz.) 

Trabueo  Canyon  forest  reserve  (Cal.) 

San  Pernardinofonjst  r«'serve  ((Jal.) 

A shland  forest  reserve  (Ore*;.)    

Cascade  Kange  forest  reserve  (Oreg.) 


Total  acreage  oi  forest  rese 


Kstablished. 

1 

Area. 

!  Sf'pt.  10, 1S91 
Oct.   16,1891 
!jan.  11.1892 
"  Feb.  J  4. 1893 
i  P'eb.  20. 1893 
1  Mar.  18, 1892 

■  Juno  17, 1892 
:  Juno 2:{,  1892 
,  Doc.    9, 189_» 

Dec.  2i),lR92 
Dec.  24,1892 
Dec.  24. 1892 
Feb.  20, 1893 

■  Feb.  20, 1893 
Feb.  25, 1893 

'  S»pt. 23, 1893 

I  Sept.  28. 1893 

1 

Atrt». 

1,230,040 

1,108,080 
311.040 

4,006,000 
067.680 
184^820 
143,080 
170,200 
683,520 
555,520 
858,240 
Uuknown. 

1,851,520 

49.020 

737,280 

18,560 

4,492.800 

1 

17,504,800 

NATKKVAL  TAUKS 


18 
19 

20 
21 


Yellowstone  >rn tional  Park ^lar.  1, 1872 

Yoseniitt!  National  Park Oct.  ],]8S0 

Sequoia  National  Park ''  Oct.  1,1890 

(.Jeneral  (Jrant  National  Park 1  Ot^t.  1.1890 


2,142,720 

097.680 

161,280 

2,560 


*  The  numbers  r«.ftT  to  those  used  on  map,  Platr  II. 


The  present  great  need  of  providing  protection  and  suitable  admiu> 
istration  for  these  reservations  is  to  be  met  by  the  enactment  of  a  law 
(U.  K.  119)  which,  while  less  comprehensive  tlianthat  contemplated  in 
the  Fiftysecond  Congress  (S.  3235),  contains  the  essential  features  for 
a  first  step  toward  a  more  thorough  organization,  and  recommends 
itself  on  account  of  its  simplicity.  Having  been  reported  favorably  by 
the  Committee  on  Tublic  Lands  and  placed  on  the  calendar,  its  early 
passage,  which  is  so  necessary  to  a  clinching  of  the  policy  expi^ssedin 
the  proclamation,  is  hoped  for.  This  bill  provides  in  the'tirst  place  the 
use  of  the  Army  for  protection  of  the  reservations.  Kxperienco  in 
Yellowstone  Park  and  elsewhere  points  out  the  efliciency  of  sach  a 
service,  which  is  also  satisfactory  to  the  officers  and  troops,  as  it  breaks 
the  monotony  of  camp  life,  furnishes  useful  occupation,  and  keeps  the 
troops  in  practice  for  field  work. 

The  next  important  provision  lies  in  the  authority  given  to  the  Sec- 
retary of  the  Interior  to  regulate  the  use  and  occupancy  of  the  reser- 
vations, thus  settling  their  legal  status.    The  sale  of  ripe  timber  from 
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reservations  and  otlier  public  timber  lands  under  such  sui)ervision  as 
to  insure  the  inviolability  of  the  forest  cover  is  also  permitted,  in  tlie 
discretion  of  the  Secretary.  This  provision,  Avhicli  has  been  severely 
criticised,  is  most  important  and  essential  to  any  kind  of  successful 
forest  policy.  Its  absence  from  the  statutes  hitherto  has  been  the  fruit- 
ful source  of  dei)redations  and  forest  destruction,  for  the  resident  popu- 
lation must  be  provided  with  wood  material,  and,  in  the  absence  of 
legal  methods  and  fair  means  to  do  so,  it  is  driven  to  supply  its  neces- 
sities by  unfair  means.  As  soon  as  a  value  is  placed  on  the  timber  of 
the  iniblic  domain  it  will  bo  possible  not  only  to  dispose  of  it  advan- 
tageously, but  also  to  control  the  manner  of  its  use  without  injury  to 
the  forest  conditions  and  the  future,  and  an  interest  in  the  same  will 
grow  up.  In  this  or  a  similar  provision,  which  attemi:)ts  a  rational  use 
of  the  forest  resources,  lies  the  only  salvation  of  our  Western  forests 
and  of  the  soil  and  water  conditions  dependent  on  the  same. 

The  funds  derived  from  the  sale  of  ripe  timber  and  other  income  are 
to  bo  set  aside  for  the  purpose  of  establishing  gradually  a  more  ampli- 
fied and  effective  system  of  forest  management,  so  that  the  forest  itself 
shall  pay  for  its  own  protection. 

State  Governments  are  also  becoming  more  active  in  regard  to  their 
forestry  interests.  Xew  Hampshire  acted  in  part  upon  the  recommen- 
dutions  of  its  investigating  forestry  commission,  by  making  the  same 
l)ermanent  (with  a  new  personnel),  constituting  the  selectmen  of  the 
several  towns  firewardens  with  ])ower  or  allowing  the  commissioners 
to  appoint  special  firewardens,  the  expense  to  be  charged  to  town  or 
county. 

New  York  has  passed  new  legislation  having  in  view  the  final  estab- 
lishment of  a  compact  State  forest  and  also  introducing  some  methods 
designed  for  the  utilization  of  the  spruce  in  the  present  State  forest 
reserve.  This  last  provision  is  faulty  in  that  it  is  based  on  the  mis- 
conception that  restriction  of  the  cutting  to  certain  size^  is  sufficient 
to  preserve  accei)table  forest  conditions. 

Pennsylvania  has  passed  a  law  establishing  a  well-considered  plan 
of  exaiuiniug  into  the  condition  of  its  forest  cover,  especially  at  head- 
waters of  rivers,  with  a  view  of  formulating  further  action.  The  Penn- 
sylvania Forestry  Association,  which  represents  by  all  odds  the  most 
active,  business-like,  and  intelligent  element  in  the  forestry  movement, 
has  made  this  action  i^ossible;  the  association  is  thriving,  increasing 
its  membership  constantly,  and  with  the  publication  of  its  now  nearly 
regularly  issued  ^'Forest  Leaves''  is  the  most  poweiful  ally  of  the 
national  association. 

New  Jersey  is  promising  to  enter  the  ranks  of  those  States  which 
recognize  the  imi)ortance  of  their  forest  areas,  the  first  step  being  an 
examination  by  a  committee  of  the  State  board  of  health  into  the 
needs  of  forest  preservation  on  the  highlands,  the  director  of  the  Geo- 
logical Survey  having  furnished  the  basis  and  first  suggestion  for  such 
action. 

Maine  having  inaugurated  a  tolerably  satisfactory  fire  law,  the  north- 
eastern Atlantic  States  seem  to  be  in  a  fair  way  of  establishing  a  forest 
policy. 

In  the  West  we  have  to  note  rather  a  retrograde  movement.    Cali- 
fornia found  it  necessary  to  abolish  for  political  reasons  its  forestry 
commission,  inaugurated  eight  years  ago  with  so  much  promise,  war- 
ranted by  the  eager  and  intelligent  work  of  the  first  commission.    Colo 
rado  also  has  practically  abandoned  its  first  attempts  at  a  forest  policy 
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by  leaving  tlie  competent  and  useful  forestcommissionerwitlitmt  salary 
and  means  to  proceed  in  his  work. 

Wisconsin  has  entered  the  ranks  of  forestry  States  by  the  inaugura- 
tion of  a  forestry  association  starting  upon  a  practical  basis,  which 
has  in  view  the  active  coiiperation  of  lumbermen. 

The  most  notable  event  in  the  forestry  movement,  however,  was,  as 
in  many  other  movements,  itstreatment  at  the  World's  Fair  in  Chicago. 

GERMAN  FOREST  MANAGEMENT. 

In  addition  to  inoparing  the  forestry  part  of  the  United  States  Gov- 
ernment exhibits,  it  became  one  of  the  pleasing  duties  of  the  chief  of 
this  division  to  collect  and  install  another  forestry  exhibit,  to  be  i>lacod 
in  the  Forestry  Bnildiug  for  the  CtTnian  Government. 

Upon  the  joint  invitation  of  the  Commissioner  General  for  the  German 
Empire  and  the  chief  of  the  Departments  of  Agriculture  and  Forestry 
at  tijc  World's  Fair,  and  vrith  the  sanction  of  the  Secretary  of  Agri- 
culture, by  whom  the  necessary  furlough  was  granted,  he  undertook 
the  honorable  mission  of  collecting  materials  from  the  various  forestry 
institutions  of  Germany,  which  might  illustrate  the  methods  and  means 
of  forci^t  management  and  the  status  of  forestry  as  a  science  and  art 
in  Hint  country,  acknowledged  as  leading  in  this  i)articular  branch 
of  economics.  The  object  of  such  an  exhibit  was  more  to  acquaint  our 
pe()j)le  with  superior  forestry  methods  than  to  attemi)t  to  show  the 
progress  and  perfection  to  which  forestry  in  Germany  has  attained. 
It  was  in  th(5  main  to  be  an  object  lesson  to  our  people  and  in  that  sense 
the  coiiperation  of  this  Government  in  the  manner  indicated  was  readily 
given. 

Accordingly  the  writer  early  in  April  visited  the  forest  departments 
of  J^nissia,  Saxony,  Saxe-Weimar,  Bavaria,  Wurtend)erg,  as  well  as 
the  leading  forest*  academies  and  forestry  schools  (Eberswalde,  Miin- 
den,  Tharandt,  Giessen,  l^^isenach,  Tiibingen,  Munich,  and  Ziirich) 
and  selected  such  materials  as  would  .serve  the  pnrjwse  in  view. 
In  this  undertakiiig,  which  on  accountof  the  short  time  left  for  it  neces- 
sitat(*d  unusual  expeditiousness,  the  writer  received  the  most  court- 
e(ms,  ready,  and  gcnercms  assistance  from  all  the  officers  in  charge  of 
and  in  connection  with  the  institutions  above  named,  so  that  in  less 
than  two  weeks  the  material  was  selected  and  within  six  weeks  began 
to  arrive  in  Chicago.  There  was  of  course  no  time  to  prepare  anything 
specially  for  the  purpose  and  only  material  on  hand  in  the  archives  or 
study  collections  could  bo  hurrieclly  gathered,  to  be  finally  shaped  into 
an  organic  wliole,  representing  a  i)icture  of  the  forest  management  of 
Germany.  The  cost  of  this  journey  and  installation  was  borne  jointly 
by  the  German  Government  and  the  World's  Fair  authorities. 

A  description  of  the  exhibit,  as  fiimlly  installed  by  the  writer,  may 
serve  the  puri)ose  of  elucidating  '^i»>ewhat  the  methods  of  forestry  as 
practiicd  abroad  •»'»'!  which  ••  ^iiuciplo  at  least,  will  have  to  bo 
iiiiitjifM   1     ill./,  1),    - ..' luw^i^L  i»oy  have  been  by  other  mitions. 

..»•        MUJ'.ST    DISTRICTING. 

Tlii.  ui.^v  rc.itiiiuiiiciiu  111  LiK    ii«ii«igement  of  any  property  is  that  all 

ts  conditions  should  be  known  and  recorded.     Jlence  a  topographic 

survey  of  the  forest  district  to  bo  placed  under  management  is  the  llrst 

•eauisite.    Such  survey  refers  not  only  to  the  boundaries  and  topo- 
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grapiiical  features  of  the  district  itself,  but  also  to  the  surroundings, 
especially  with  reference  to  connections  with  markets,  and  finally  the 
geograi)hical  position  of  the  forest  areas  in  general  grouped  according 
to  ownership.  As  illustrations  of  this  last  class  of  surveys  there  were 
exhibited: 


Forest  map  of  Bavaria: 
Foroat  iuai>  of  Wurtembcrg. 


The.<e  show  in  three  different  colors  the  forest  areas  l^^Jonging  to  the 
Government,  to  communities  and  institutions,  and  to  private  owners. 
From  these  it  could  be  seen  not  only  that  the  three  classes  of  propiie- 
tors  share  about  equally  in  the  ownership  of  the  forest  area,  but  that 
the  Government  owns  mainly  the  forests  on  the  mountains  where  forest 
management  must  be  carried  on,  not  for  profit,  but  for  indirect  benefits 
in  tlie  preservation  of  favorable  soil  and  water  conditions  which  there- 
fore makes  the  permanent,  well-organized  management "  by  and  for  the 
lieople ''  necessary.  Conti'ary  to  the  notion  to  which  currency  is  so  often 
given  in  the  United  States,  the  various  governments  oY  Germany  do 
not  own  more  than  35  per  cent,  exercising  i)artial  control  (so  as  to  pre- 
vent destruction  and  waste)  over  only  15  per  cent  in  the  hands  of  com- 
munities and  institutions,  and  leaving  the  balance  of  50  per  cent  of  the 
forest  area  in  private  hands  almost  entirely  without  restriction. 

Sometimes  the  contours  of  the  country'  are  also  indicated  on  the  maps, 
which  serves  the  useful  economic  puri)ose  of  permitting  ready  reference 
of  the  forest  areas  to  the  topograi)hy.  As  an  instance  of  such  work  there 
was  shown  a 

Iielief  map  of  lIo«s<\ 

On  this  the  forest  areas  were  indicated  in  green  color. 

For  the  sake  of  orderly  administration,  the  whole  country  is  separated 
into  forest  divisionsor  inspections  (sometimes  both)  each  of  which  forms 
a  separate  unit  of  administration.  To  indicate  this  subdivision  there 
were  exhibited: 

Forest  division  map  of  AVnrtemberg. 

Forest  district  map  of  throo  forest  inspections  in  tho  Spcssart  Monntains  of  Bavaria. 

General  forest  map  of  forest  inspection  Bamberg-East,  Bavaria. 

It  is  to  be  understood  that  we  are  now  speaking  only  of  the  Govern- 
ment forests,  which  are  under  a  uniform  general  administration. 

The  administration  of  the  Government  forests  is  usually  assigned 
either  to  the  finance  department  (as  in  Bavaria)  or  to  the  department 
of  agriculture  and  forestry  (as  in  Prussia),  with  one  director  and  coun- 
cil directly  in  charge  under  the  supervision  of  the  minister  or  secretary. 
The  position  of  the  director  (Oberlandforstmeister)  corresponds  some- 
what to  that  of  our  Commissioner  of  the  General  Land  Office,  except 
that,  an  extensive  technical  knowledge  being  needed  in  tho  position, 
the  incumbent  is  promoted  through  all  positions  from  the  lower  grades. 
Again,  each  forest  division  is  placed  under  a  separat<3  administrative 
body  consisting  of  an  administrator  (Oberforstmeister)  with  a  council 
of  forest  inspectors  (Forstineister),  each  of  whom  has  supervision  of  a 
number  of  the  final  units  of  administration,  the  forest  districts  (Ober- 
foersterei,  Forstamt).  Tlie  district  officer  (Oberfoerster,  Eevierfoerster, 
etc.),  with  a  number  of  assistants,  rangers  (Foerster),  and  guards  (Schutz- 
beamte),  is  then  tho  manager  and  executive  officer  in  the  forest  itself, 
while  the  higher  supervising  and  inspecting  officials  are  located  at  the 
seats  of  government. 
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SURVEY  OF  THE  FOREST  DISTRICT. 

Tbc  survey  of  eacb  forest  district  is  carried  out  to  the  utmost 
minutia^.    To  illustrate  tlic  metliods  pursued  in  Prussia  we  fiud  first: 

iSpccijil  survey  map  of  district  Miihlcnbock. 
Spei'ijil  survey  iiiiip  of  district  Kheiiiwaldeii. 

These  uiaps  on  the  scale  of  I :  r>()00  appear  in  i)ortfolio  sheets,  repre- 
senting a  careful  survey  by  theodolite  of  the  boundaries  of  the  district, 
the  i)ennanent  dillcrences  of  soil  and  occupancy  (roads,  Avaters,  lields, 
meadoAvs,  moors,  etc.),  and  the  division  of  the  district  into  smaller 
units  of  nianag'cnient.  This  kind  of  map,  of  which  only  three  copies 
are  made,  is  then,  for  purposes  of  use  in  daily  routine,  reduced  to  a 
scale  of  1:25000  on  one  sheet,  and  printed.  The  fh\st  matter  of  inter- 
est that  strikes  us  on  these  blank  or  base  majjs  is  the  division  lines  by 
which  the  district  is  divided  into  parcels  or  compartments.  lu  the 
plain  these  lines  divide  the  district  into  regular  oblong  compartment* 
(Jagen)  of  about  GO  to  75  acres  each,  with  sides  of  100  and  200  yards 
resj)ectively,  separated  by  oi>enings  or  avenues  which  we  may  call 
Guides''  (Gestell,  Schneisse),  so  that  the  whole  makes  the  appeai'ance 
YQiy  nuich  like  the  niaj)  of  an  American  city  regularly  divided  into 
blocks.  The  rides  (from  8  to  10  rods  wide)  running  east  and  west  and 
noith  and  south  are  lettered,  the  former,  broader  ones  (main  avenues) 
with  capital  letters,  the  latter  (side  avenues)  with  small  letters,  while 
the  compartments  are  numbered.  In  the  forest  itself  at  each  corner  a 
monument  of  wocd  or  stone  indica-tes  the  letters  of  the  rides  and  num- 
bers of  the  compartments,  rendering  it  easy  to  find  one's  way  or 
direct  any  laborer  to  any  place  in  the  forest.  The  rides  are  often  used 
as  roads  and  serve  also  the  purpose  of  checking  fires,  etc. 

In  the  hill  and  mountain  districts  this  regular  division  becomes 
impracticable  and  the  lines  of  compartments  conform  to  the  contour, 
while  the  opening  of  the  avenues  is  restricted  to  those  which  can  be 
readily  transformed  into  roads 5  roads,  indeed,  determining  the  divis- 
ion lines  wherever  practicabk\  To  illustrate  these  various  methods  of 
subdivision  there  were  exhibited: 

niiiuk  district  iiiaj)  of  l{iitliuick»  Prussia. 
Hlaiik  district  map  of  Miililoiibcck,  Prussia. . 
nkink  district  map  of  Sclnilcnbiirj»,  I'russia. 

The  iirst  is  a  i)ine-forest  district  in  the  plain  with  rectangular  com- 
partments, the  second  a  beech  forest  in  the  hill  country,  and  the  third 
a  spruce  forest  in  the  Ilarz  Mountains. 

In  hill  or  mountain  districts  topogi*aphic  or  contour  maps  become 
necessary,  especially  ibr  the  purpose  of  rational  road  construction,  a 
matter  on  which  in  modern  times  great  stress  is  laid  and  to  which  we 
shall  refer  later  on  more  in  detail.  Such  contour  maps  are  souietinies 
executed  in  papier  mache  or  gypsum  models  lor  readier  reference. 
This  class  of  work  was  shown  by: 

Rolicf  model  of  raiij^o  lUicLholz,  in  district  Miilile]i1)cck,  PrusHia: 
Kolief  model  of  ran^e  Sounenlmr^,  in  district  Kreienwalde,  Prussia; 
Kelic'f  model  (small)  of  forest  district  ScLnlenbnrg.  Prnssia,  with  tlio  corronpond- 
iug  contour  maps; 
Contour  map  of  forest  inspection  Maut-West,  I>avaria. 

The  instrument  used  in  this  work  is  one  that  would  recommend 
itself  for  similar  work  in  this  country  for  expeditiousnoss,  combined 
with  sufticient  accuracy  (04  per  cent)j  namely,  the 

Tachymetcr,  constra<>tiou  Fennel,  with  projecting  apparatas. 
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The  instrument,  which  was  exhibited,  is  most  compact  and  simple  to 
handle,  permitting  direct  survey  of  both  distances  and  vertical  con- 
tours in  one  motion,  without^  any  calculations;  the  former  by  means 
of  a  Reichenbaeh  distance  measurer,  wjth  stadia,  the  latter  by  a  pro- 
jecting apparatus  (rectangular  triangle)  giving  the  liorizontal  distance, 
while  a  limb  with  nonius  permits  the  reading  of  tlio  azimuth. 

For  rapid  preliminary  work,  such  as  the  trial  location  of  roads, 
various  instruments  are  devised,  which  can  also  bo  used  for  measuring 
heights  of  trees,  etc.,  of  which  the  universal  dioptra,  construction  Stoet- 
zer,  was  exhibited.    These  arc  usually  simple  pendulum  instruments. 

()f  late  years  a  further  refinement  in  the  methods  of  reducing  to  paj^cr 
the  conditions  of  forest  areas  has  been  begun,  in  Bavaria  by  the  con- 
struction of  soil  maps. 

Soil  map  of  forest  district  Hauptmoorawald  (Bavaria). 

"The  soil  map  and  its  Bigiiiticanco  for  forest  management/'  l)y  A.  IJauman. 

These  exhibits  gave  notice  of  this  new  departure.  The  above  map, 
comi)rising  8,000  acres  on  a  scale  of  1 :  20000,  shows  by  colors  the  kind 
of  soil,  and  by  signs  its  quality  and  depth  of  surface  soil,  character  of 
subsoil  and  depth  to  ground  water;  black  dots  show  the  points  actually 
examined.  The  notation  is  so  simple  that  the  conditions  on  any  part 
can  bo  readily  read. 

For  instance,  finding  in  one  place  of  yellow  shade,  which  denotes 

sand,  the  reading  -Ti'—--  we  know  at  once  that  it  is  alluvial  sand,  190 

IIJO 

centimeters  deep  to  ground  water;  while  in  the  same  area  a.'S.  30,  would 

KL 
tell  us  that  the  alluvial  sand  is  overlaid  by  40  centimeters  of  humus 
mold,  and  that  the  subsoil  at  .SO  centimeters  below  the  sand  is  impene- 
trable ^'Keuperletten''  (clay). 

PRINCIPLES   OF  2IANAGEMENT. 

The  fundamental  principles  upon  which  the  German  Government 
forests  and  most  of  the  communal  and  i>rivate  forests  are  managed  is 
briefly  expressed  in  the  idea  that  the  forest  growth  is  to  be  treated  as 
a  crop  to  be  reproduced  as  soon  as  harvested,  involving  continuity  of 
croi)s.  To  carry  this  principle  into  effect  most  advantageously  the 
management  must  take  care  to  husband  the  natural  forces  and  con- 
ditions upon  which  thrifty  forest  growth  relies,  which  leads  to  the 
second  ininciple,  that  of  highest  efficiency  of  crops,  or  the  two  leading 
principles  combined,  to  produce  the  largest  amounts  of  material  (or 
revenue)  in  the  shortest  time  without  impairing  the  condition  and 
capacity  for  rei^roduction  of  the  forest,  perpetuating  A^aluable  forest 
growth  wherever  this  is  the  best  crop  or  where  soil  conditions  make  a 
forest  cover  desirable.  In  government  forests  in  addition  the  financial 
principle  prevails  of  treating  the  forest  as  a  permanently  invested  capi- 
tal, from  which  only  the  interest  is  to  be  used,  making  the  amount  har- 
vested or  the  revenue  derived  to  be  as  nearly  alike  from  year  to  year 
or  from  i>eriod  to  period,  and  as  nearly  corresponding  to  the  annual 
accretion,  as  it  is  i)ossible  to  make  them. 

The  present  Oberlaudforstmeister,  or  director,  of  the  Prussian  for- 
est department  uses  the  following  language  in  laying  down  the  prin- 
ciples upon  wiiich  the  government  manages  its  forests: 

The  Prnssiau  state  forest  administration  does  not  accede  to  theimuciples  of  aeon* 
tiniious  highest  soil  rent  based  upon  compound  interest  calcalations,  but  believes, 
in  contradistinction  to  private  forest  management,  that  it  can  not  avoid  the  obliga- 
tion in  the  management  of  the  state  forests  of  keeping  in  view  the  welfare  of  fiie 
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wholo  commnmty  of  citizens,  and  therein  taking  into  consitleration  the  need  for 
continnod  supply  of  wood  and  other  forest  products  as  well  as  thn  other  objects  to 
whieli  in  so  many  directions  the  forest  is  subservient.  The  adniiuistratioii  does  not 
cousidcr  itself  entitled  to  i^rsuo  ii  one-sided  financial  ])olicy,  least  of  all  to  submit 
the  |;overnment  i'orests  to  a  }}uyv.  njoney-nialcing  management  strictly  based  on  capi- 
tal and  interest  calculations,  but  cont^iders  it  its  duty  to  so  manage  tho  forests  as  a 
patrimony  l>elonging  to  tho  whole  nation  that  the  present  generation  may  bo  bene- 
lited  by  the  highest  possible  usufruct  in  satisfying  its  wants  and  deriving  the  j)ru- 
tection  which  the  for<?st  renders,  and  that  to  future  generations  may  bo  secured  at 
lea.st  as  largo  usufruct  of  the  same  kind. 

To  carry  out  these  priiieiples  the  intimate  kiiOAvledge  of  the  oonditions 
oi'  the  property,  referred  to  above,  is  necessary  and  is  obtained  by  a 
careful  forest  survey  as  a  bjisis  for  a  systematic  administration  and 
forest  reguhiiion.  As  saniples  of  tho  manner  of  acquiring  and  record- 
ing this  kno^YU'dge  tlio  folIoAviji*^*  exhibits  served: 

2^Ianr.ger*^  map  of  forest  district;  TJuthnick,  T'russia,  rei)r{:senting  conditions  (nine 
forest  in  idain)  and  working  idau  in  1889. 

Manager  sm.ap  of  forest  districfr  Muhlenberg,  Prussi;!  (bec<h  forest,  in  Id  11  country), 
rc]nest*nting  conditions  and  working  plan  in  181)1. 

Manag«'r's  mai)  of  forest  district  JSehulenburg,  l^russia  (sprueo  forcjst  in  ITarz 
Mountiiins).  re])resenting  conditions  and  working  ]dan  in  1891. 

Set  (fl  timber  maps  of  district  Ilauptmoorswald,  iJavaria,  showing  conditions, 
respcitively,  in  1813,  lS5r,,  Ib'GS,  1S80. 

Set  of  6  timber  and  manager's  maps  of  district  Cunnersdorf,  Saxony,  showing  con- 
ditions and  working  i)hiiis  in  ISl^D,  IbHl,  18M\  1872,  I,'-^4, 181)0. 

Set  oi'O  tiFuber  and  manager's  maps,  n  duccd  on  one  hhect.  «!f  forest  district  Tiinni- 
litz,  ."'.'•axony,  showing  changes  in  (onditi(»ns  since  1822. 

Forest  survey,  valuation,  and  regulation  work,  with  idans  of  management  and 
maps,  of  forest  district  liinternah,  Prussia  (Thuringian  Mountains),  showing  all 
changes  and  revisions  from  1822  to  1880.     Six  volumes  of  manuscript  and  7  maps. 

Tlic  bhiiik  maps  described  above  are  used  to  denote  on  them  all  tho 
data  which  the  manager  shoukl  have  before  him  to  readily  determiuo 
the  d(4ails  of  his  mana<?ement ;  tliat  is,  a  description  as  comidete  as  pos- 
sible of  the  forest  g:roAvtli  and  its  condition  and  tlic  proposed  manner 
of  utilizing-  and  reproducing  the  same.*  This  infcnination — after  fur- 
ther subdivision  of  the  compartments  where  needed  on  account  of  dif- 
ferences in  soil  conditions  or  growth — is  given  by  means  of  diflferent 
colors,  diilerences  in  shade,  numbers,  figures,  marks,  and  signs.  Tltcso 
inai)s,  which  are  ])repared  after  a  most  painstaking  forest  survey,  and 
which  wo  may  call  "manager's  map"  (Plate  in),  show  at  a  glance  not 
only  the  nature  of  soil  conditions  and  what  the  principal  kind  of  timber 
and  its  adnn'xtures  arc  in  each  con>paitment  or  subdivision,  but  also  how 
old  the  growth;  whether  it  is  to  bo  treated  as  a  coi^pice,  standard  cop- 
pice, or  timber  forest;  at  what  period  in  the  rotation  it  is  to  be  cut,  .ind 
such  notes  as  the  manager  himself  may  add  from  year  to  year,  as,  for 
instance,  the  yearly  fellings,  plantings,  movable  nurseries,  new  road 
projects,  etc. 

One  of  the  most  instructive  exhibits  in  this  direction  was  that  show- 
ing tliC  changes  in  Timlitz  forest.  Saxony.  The  map  of  the  district  in 
1822  presented  about  the  condition  of  one  of  our  mismanaged  Michi- 
gan forests  of  pine  and  hardwoods  mixed,  from  which  all  the  good  tim- 
ber had  been  culled,  leaving  it  to  inferior  kinds  with  few  groups  of 
straggling  pines  and  more  valuable  hardwoods,  without  symmetry  or 
system  in  the  distribution  of  kinds  or  age  classes.  At  tho  sanio  time 
a  map  was  constructed  showing  ideally  how  the  forest  was  to  look  after 
eighty  years'  well  planned  management.    Wo  can  then  follow  in  tho 

*  Kaeh  statt?  government  pursues  somewhat  different  methods  of  mappiu'^f.  Some- 
times  two  sets  of  maps  are  made,  one  to  show  tho  conditions,  which  might  then  be 
called  a  tiniher  map,  tho  other  to  show  the  working  plan;  hut  these  are  now  moetly 
'combined  into  one. 
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mapx  Diiulc  overj'  ten  or  twenty  j^ears  the  cliauges  in  appearance 
under  the  hand  of  the  forester.  During  the  management  new  informa- 
tion and  experience  have  dictated  modiScations  of  the  original  working 
plan,  giving  rise  to  a  new  manager's  map;  the  ai>proach  to  which 
appearing  in  the  timber  map  for  1885  leaves  no  doubt  that  at  the  end 
of  the  i)criod  of  regulation  we  will  have  a  well-grown  pine  forest,  with 
deciduous  trees  mixed  in  or  confined  to  the  more  suitable  situations,  so 
disclosed  over  the  area  that  annually  or  periodically  the  same  amount, 
or  nearly  so,  of  valuable  material  can  be  liarvested. 

The  painstaking  methods  of  surveying,  describing,  measuring,  calcu- 
lating, planning,  bookkeeping,  and  repeated  revising  of  all  the  work 
from  decade  to  decade  were  shown  in  the  regulation  work  of  the  district 
Ilinternah,  Prussia,  contained  in  six  large  folic  volumes  of  manuscript, 
continued  from  the  year  1822  to  the  last  revision  in  1890.  We  can  only 
briefly  indicate  what  this  work  involves,  which  was  brie tiy  summarized 
in  the  following  exhibit: 

rOREST   REGULATION. 

riKMJHK^s  OF  Avoniv  JiKtiriKKi)  TO  imixa  forest  akkas  vm>i:u  i:atk)xal  iokmst 

maxagkmi:nt. 

I.  Geodetic  and  iopograpliic  survey  and  mapping. 

II.  Forest  fiurvcif  in  connection  with  I,  noting  all  areas  distingnished  by  quality  of 
soil,  composition,  and  as;©  of  timber;  general  description  of  forest  condi- 
tions, of  climatic  conditions,  of  Kurrountling  conditions,  of  possible  dangers, 
of  market  conditions,  means  of  transportation,  etc. 

III.  Foreat  districting.    Division  of  forest  into  i>arccls  or  lots  and  aggregation  of  lot« 

into  blocks  and  ranges.  In  the  plain,  rectangular  lots,  divided  by  cleared 
lines  called  rides  (Gestoll),  are  cnstomary;  in  billy  and  mouutiiinous  coun- 
try division  lines  follow  tbo  configuration  of  soil.  Differences  of  soil  or 
diaracter  of  growth  within  lots  give  rise  to  formation  of  sublots. 

IV.  Forest  yield  valuation  (assessment).    Ascertaining  amount-s  of  timber  standing, 

rat-o  of  growth  on  various  sites,  determining  capability  of  i)roduction  and 
future  yield  in  material  and  money. 
V.  Determining  plan  of  management  (working  planj).  General  plan  for  all  time; 
special  idans  for  period  of  ten  to  twenty  years.  Dotormining  length  of 
rotation ;  amounts  annually  to  bo  cut,  designating  lots  to  be  cut,  with  a 
view  to  obtaining  favorable  distribution  of  age  classes;  thinnings  to  be 
made ;  methods  to  bo  used  in  felling  and  cultures. 

31ETH0DS   OF  FOREST  REGULATION. 

In  PniRsia  it  was  Frederick  the  Great  who  first  ordered  a  regulated 
administration^  of  the  government  forests,  soon  after  the  beginning  of 
his  reign.  The  first  simple  prescriptions  of  dividing  the  forests  into 
equal  areas  and  cutting  every  year  a  proi)ortionate  area  were  followed 
up  with  more  elaborate  ordinances  having  in  view  a  closer  equalization 
of  the  amounts  of  material  harvested  and  revenues  obtained,  besides 
other  considerations  of  management  for  continuity,  until  finally  the 
basis  for  present  methods  of  regulation  was  reachea  in  the  ordinance 
of  183G,  since  modified  in  its  details,  under  which  "the  preservation, 
revision,  and  perfection  of  the  work  of  forest  valuation  and  regula- 
tion ''  is  carried  on. 

The  modus  operandi^  similar  in  principle  in  all  government  forest 
administrations,  is  about  as  follows: 

Let  us  assume  that  the  government  has  purchased*  a  new  forest 
district,  comprising,  say,  10,000  acres,  the  average  size  of  the  existing 
districts.  The  necessary  surveys  ana  blank  maps,  as  explained,  have 
been  made  and  the  boundaries  carefully  established  in  the  field,  the 

*  Prices  for  forest  soil  vary,  of  conrse,  according  to  their  location  and  condition, 
just  as  in  our  country.  In  1819  Bavaria  sold  27,wX)  acres  of  Ler  state  forests  at  $68 
per  acre.    In  Pmasia  the  government  has  lately  (1884-1887)  paid  prices  ranging 
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division  into  compartments  or  parcels,  larger  or  smaller  accordlD^  to 
the  need  of  a  more  or  less  intensive  management,  Lave  been  noted  on 
the  maps  and  marked  on  the  gronnd  (the  avenues  perhaps  partially 
opened),  and  for  the  sake  of  satisfactory  administration  a  number  of 
the  i)arcels  have  been  combined  into  subdistricts,  "blocks,'^  or  ranges; 
and  thus  the  lirst — ])urely  geometrical — basis  for  a  rational  administra- 
tion Ikir  been  established.  Kow  the  arithmetical  basis  is  to  bo  ascer- 
tained. For  this,  in  the  first  place,  a  general  description  of  the  district 
in  its  ])resent  condition  is  desirable,  parts  of  which,  however,  can  be 
furnishe<l  only  after  the  more  tlK)rongh  measurements  described  later. 
Such  a  description  recilco  all  needful  knowledge  regarding  the  extent, 
the  manner  of  division,  the  boundaries,  and  the  legal  rights.  jS'ext 
follows  a  description  in  general  terms  of  toi^ography,  climate,  and  soil 
conditions,  and  of  the  forest  growth,  being  a  condensation  of  the  special 
description  by  parcels.  The  manner  of  treatment  hitherto,  the  market 
conditions,  current  market  prices,  and  usual  wages  are  noted.  Then 
after  recital  of  the  i)rocesscs  and  methods  by  whicJi  the  information  in 
the  following  detail  work  has  been  obtained,  the  principles  adopted  for 
the  management  and  its  motivation  are  stated,  forming  a  general  guide 
for  the  manager  for  all  time. 

These  iirinciples  are  formulated  by  a  commission,  after  sufficient  gen- 
eral knowledge  of  the  condition  of  the  district  is  obtained.  In  this 
important  part  of  the  general  description,  not  only  the  territorial  par- 
tition of  the  district  into  compartments  and  blocks  or  ranges  is  deter- 
mined, and  reasons  given  for  it,  but  also  the  system  of  management 
for  each  block  or  parts  of  blocks,  whether  coppice,  standard  coppice, 
timber  forest,  etc.,*  and  the  length  of  rotation,  i.e., the  time  within 
which  a  block  is  to  be  cut  over  and  reproduced;  furthermore,  the  prin- 
ciples according  to  which  the  fellings  are  to  progress,  reproduction  is 
to  be  secured,  thinnings  are  to  be  made,  the  annual  yield  to  be  expected, 

from  Jr.")  to  $00  ]>cr  aen',  niid  for  a  ronii<l  70,000  iicrca  tbo  i)rice  per  acre  was  $21  aver- 
a^jje.  Thcs.o  were  inoslly  devastated,  waste  lands  in  the  northern  plain.  lu  Tliurin- 
gia,  where  prices  for  wood  and  land  arohi»ifher,  the  price  for  forest  land  is  from  120 to 
$00  and  as  jii<;h  as  ^><0.  1'hese  i)rices  do  not,  of  course,  include  any  timber  growth, 
llic  vnlu(5of  which,  if  present,  is  calculated  accordin!|f  to  well-known  careful  meth- 
ods of  determining  **  expectation  values.''  According  to  a  calculation  by  Dr.  J. 
lichr,  based  on  the  net  income  as  representing  interest  at  a  3  x>er  cent  rate  aud 
assuming  a  ninety -year  rotation  of  the  forest  growth  for  th(i  entire  German  Empire, 
the  forest  land  was  worth  $1:5  per  acre  and  tln^  wood  on  it  $li)6  per  acre. 

*>.'oTE. — Timber  forest  (llochwald;  high  forest)  is  a  forest  in  which  trees  are 
allowed  to  grow  to  nwiturity  and  reproduction  is  etVeeted  either  by  natural  seeding 
from  the  old  growth  in  various  ways  or  by  planting  or  sowing  after  removal  of  the 
old  growth;  it  is -visually  managed  in  rotations  of  70  to  120  years. 

Cop])ice  (Niodcrwald;  low  forest)  is  a  forest  in  which  reproduction  is  expected  by 
h]»routs  from  the  stumps;  this  is  usually  managed  in  rotations  of  10  to  40  years.  . 

Standard  eo]>pice  (Mittelwald;  middle  forest)  is  a  combination  of  the  two  former, 
the  standards  being  allowed  to  grow  to  maturity  and  reproduction  being  secured 
b<»ili  by  seed  and  sprouting. 

Dctii'miniuff  the  rotation. — Our  friends  who  ar«'  attempting  to  bring  about  a  more 
rational  treatment  of  our  forests  have  often  a  mistalien  notion  as  to  when  timber 
shouhl  be  cut,  when  it  is  ready  for  the  harvest.  This  can  not  bo  determined  by  any 
set  period,  as  in  the  ripening  of  fruit  in  agriculture,  or  by  any  more  or  less  defined 
age,  much  less  l>y  any  diameter  measure.  The  determination  of  the  ^'felling  ajje" 
(flaubarkeitsalter)  or  of  the  length  of  ** rotation"  (Unitrieb)  depends  on  the  use  to 
which  the  crop  is  to  bo  put,  the  manner  in  which  it  is  to  bo  reproduced ^  and  the 
amount  of  material  that  can  be  ])roduccd  or  the  amount  of  profit  tliat  can  be  deriyed 
frcmi  it.  This  determination  is  one  of  the  most  difficult,  requiring  both  careful  finan- 
cial calculation  and  knowledge  of  forest  tech;-. ique. 


or,  when  preservation  of  the  productive  capacity  of  the  soil,  avoidance  of  dwnage 
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and  the  time  within  which  the  forest  is  to  be  brought  into  a  regular  sys- 
tematic order  of  management — in  Bhort,  all  the  general  framework  of  the 
management,  as  far  as  determining  a  set  policy  into  which  the  special 
working  i)lans  should  fit.  Before  this  report  can  be  made  final,  how- 
ever, the  work  of  the  valuator  or  examiner  must  have  proceeded  to 
some  extent. 

VALUATION   WORK. 

The  valuator  or  estimator  ui)on  whose  work  as  a  basis  the  general  and 
special  working  plans  depend,  begins  by  examining  and  describing 
briefly  the  conditions  of  the  soil,  its  productive  capacity,  and  the,  kind 
and  appearance  of  the  growth  in  each  compartment  (or  subparcel,  if 
conditions  of  growth  or  soil  make  such  subdivision  desirable).  In  the 
description  the  dominating  kind  of  timber  or,  if  mixed  in  equal  i)ropor- 
tions,  that  ui)on  which  the  management  is  to  be  prominently  based,  is 
named  first  and  the  average  age  of  the  growth*  with  si)ecial  reference 
to  the  dominating  timber  is  ascertained  for  tbe  purpose  of  ranging  the 
parcel  into  an  "age-class,-'  which  comprises  usually  twenty  years,  so 
that  the  gi^owth  of  1  to  20,  21  to  40,  41  to  GO  years,  etc.,  form  each  an 
age-class  or  period.  The  density  of  the  growth  and  larger  opening^ 
devoid  of  tree  growth  are  specially  noted.  Tlie  valuator  at  the  same 
time  is  expected  to  form,  from  general  appearances,  an  opinion  as  to 
the  best  treatment  of  each  i)arcel  in  the  near  future,  and  note  it  and 
especially  whether  the  growth  is  to  be  cut  during  an  earlier  or  later 
period,  than  its  age  would  warrant  considering  the  likelihood  of  its 
thrifty  or  its  unsatisfactory  growth.  He  also  estimates  the  amounts 
to  be  taken  out  in  thinnings  for  the  next  twenty  years. 

from  v^iiKlfaUs,  diRonscs,  etc.,  aro  iipi)ernioRt  consitleratious.  Tlioso  considerations  of 
course  also  inHncnco  in  part  tlio  dutcrniination  of  any  of  the  following  rotations, 
Avliirli  wo  may  call  "econouuc  rotations/' 

The  "rotation  of  pjrcatesfc  material  production"  is  that  which  allows  the  forest  to 
grow  as  long  as  the  average  annnal  accretion  is  at  a  maximum.  This  differs,  of 
course,  v.*ith  species,  climate,  soil,  etc.  If  for  the  mass  of  material  wo  substitnte  its 
money  value  and  strive  to  so  arrange  that  the  time  of  rotation  coincides  with  the 
largest  money  returns,  wo  have  a  '*  financial  rotation." 

Various  points  of  view  lead  to  diflerent  kinds  of  financial  rotations : 

'*  Ki)tatiou  of  the  highest  hasvest  value"  or  "Technical  rotation"  which  attempts 
to  produce  certain  desired  sizes  and  qualities  in  largest  quantity  with  a  view  of 
obtaining  thereby  the  largest  money  return  for  the  crop  under  the  circumstances 
(management  for  telegraph  poles,  fence  posts,  osier  holts,  tan-oak  coppice). 

"Rotation  of  the  highest  forest  revenue"  when  the  growth  is  to  be  harvested  at 
the  time  of  its  maximum  average  annual  net  money  value;  this  time  is  influenced 
both  by  the  amount  of  material  and  the  price  paid  for  better  sizes  and  quality  of 
wood.  "  In  this  rotation  no  regard  is  paid  to  the  original  ca^^ital  invested  in  the  soil; 
when  this  latter  factor  is  introduced  into  the  calculiition  we  arrive  at  the  true 
"Financial  rotation"  or  "Rotation  of  the  highest  soil  (or  ground)  rent,"  in  which 
the  forest  is  to  bo  rut  at  a  time  when  the  capital  invested  in  soil,  stocky  and  manage- 
ment, furnishes  the  highest  interest  rate.  This  capital  as  far  as  the  soil  is  concerned 
may  be  re})rescnted  by  its  actual  cost,  or  by  its  market  value,  or  else  by  its  capacity 
for  ])roduction  (Bodenerwartuugswerth;  soil-expectation  value),  which  is  found  by 
adding  the  values  of  expected  returns  at  harvest  discounted  to  the  present  time  and 
deducting  the  expenses  incurred  up  to  the  time  of  harvest,  similarly  discounted. 

To  determine  this  value,  experience  tables  must  give  the  data.  Local  conditions 
and  prices  and  the  rate  of  interest  applied  of  course  influence  the  length  of  the  iinan- 
cial  rotation.  It  is  shortest  for  a  flrewood  management  (in  Germany  say  00  to  70 
years),  for  spruce  and  pine  at  an  interest  rate  of  2  to  3  per  cent  a  rotation  of  70  to  00 
years,  with  oak  120  years,  appear  as  profitable  rotations;  where  small  sizes,  mining 
timber,  posts,  poles,  etc.,  are  oringing  good  i)ricc8,  the  most  profitable  financial  rota- 
tion may  bo  shorter.  It  stands  to  reason  that  the  length  of  this  rotation  as  well  as 
of  all  others  can  be  only  approximately  calculated.  The  forestry  literature  of  Ger- 
many is  most  prolific  just  now  witli  regard  to  determining  financial  rotations,  and  the 
highest  mathematical  skill  is  employed  in  the  discussion. 

'Growth  (Bestand ; — 8tand)i8  here  and  farther  on  used  in  the  collective  sense  of  the 
word  to  denote  an  aggregate  of  trees ;  for  which  also  the  word  *  *  stand''  may  be  employed. 
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With  this  information  established,  a  table  may  be  coustructcdy  in 
which  the  area  of  each  pai*cel  is  entered,  accordnig  to  its  average  age 
or  "a^e  class,"  modified  by  considerations  of  productive  capacity  and 
from  this  a  "timber  map"  is  made,  showing  the  i)resent  conditions  of 
the  forest;  the  kind  of  dominating  timber  in  each  parcel  being  denotc^l 
by  a  color,  intermixed  timbers  by  signs,  and  tlie  age  by  the  shade  of  the 
color  in  4,  5,  or  C  gradations  according  to  the  nnmbei*  of  age  classes,  as 
shown  in  the  accompanying  ideal  map. 

AlMJAZS'CiKMKNT    OV   AGE    rj.ASSKS. 

Xow  follows  tlie  determination  of  the  future  arrangement  of  age 
classes,  the  object  of  whicli  is  to  have,  wlien  the  forest  is  regulated,  in 
each  i)eriod  oi  the  rotation  an  approximately  equal  or  equally  producing 
area  to  be  cut.  It  therefore  becomi\s  nccci^sary  to  shift  the  distribution 
of  age  classes,  in  order  to  attain  the  e(|uality  of  the  sum  of  areas  in  each 
period.  In  addition  to  the  mere  equalization  of  areas,  there  are  several 
other  considerations  guiding  the  valuator  in  arranging  the  age  classes. 
The  oldest  timber,  as  well  as  that  whi-.h  for  some  reason  has  ceased 
to  make  satisfactory  growth,  is  of  course  to  be  cut  first;  hence  the  con- 
ditions of  tlie  areas  are  more  specially  examined  regarding  health, 
density  of  cover,  soil,  vigor,  etc.  In  coniferous  growths,  especially  in 
the  jihiin,  the  danger  from  windfalls,  if  one  parcel  is  cut  and  thereby 
the  other  exposed  to  the  x)revailing  storms,  necessitates  such  an 
arrangement  in  the  location  of  the  fellings  (or  age  classes)  that  the 
rcjuoval  of  an  old  growth  will  leave  behind  it  a  young  growth  which  is 
less  liable  to  b(j  thrown.  This  local  distributi(m  of  tlie  age  classes  by 
which,  in  the  direction  of  the  prevailing  winds,  no  two  neighboring 
growtlis  are  assigned  to  the  same  i)eriod  is  also  desirable  from  other 
considerations.  I>y  avoiding  a  series  of  extensive  fellings  side  by  side 
the  danger  from  fires  is  lessened,  and  liability  to  spread  of  diseases  and 
insect  attacks,  danger  from  frost,  and  drought  to  young  growths,  is 
confined  or  reduced.  ITence  an  arrangement  of  the  age  classes  as  near 
as  possible  after  the  following  scheme  has  been  generally  adox)t«d,  in 
which  the  lloman  figures  denote  the  age  classes,  I  standing  for  the 
oldest  growth,  containing,  if  the  rotation  has  been  set  at  100  years,  tim- 
ber of  80  to  100  years,  to  be  felled  within  the  first  twenty  years,  II  for 
that  to  bo  felled  within  twenty-one  to  forty  years  from  the  present^ 
and  so  on,  V  to  bo  felled  in  from  eighty  to  one  hundred  years. 
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in  li.v/uiicuiiuiifc  Li^otiAoto,  vuere  the  toiiography  influences  the 
'expense  of  transportation,  feuings  are  often  more  concentrated  an^ 
-he  hi^rher  parcels  used  and  reproduced  before  the  lower,  in  order  to 
.ivoid  injury  to  the  young  growth  by  a  reversed  condition  whea  the 
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materiiil  from  above  ivould  have  to  pass  through  the  young  growth 
below.  Vni'ious  minor  points  may  also  dictate  exceptional  arraugc- 
lueiit.  In  coppice  growth,  needed  protection  of  the  stocka  against 
cold  north  winds  makes  it  desirable  to  have  tlio  fellings  progress  front 
the  south  and  west  towards  north  and  cast.  Altogether  it  will  have- 
become  apparent  that  the  distribution'  of  successiyo  fellings  is  au 
important  matter,  not  only  from  the  standpoint  of  regulated  admiuis- 
tratioi),  but  also  of  Hnccessfnl  cnltnre. 

In  the  accompanying  map  (Plato  m)  wc  have  attempted  to  give  an 
idea  of  the  manner  in  which  a  "manager's  map''  13  constructed,  and 
how  ideally  in  a  forest  of  the  plain  the  arrangement  of  age  classes  wonM 
apiicur  when  the  forest  regulation  is  jjerfected. 

Portrnit  cf  O,  I..  Hartig,  Obcrtaiiaroralni.'istcr  of  Prussia  (1811  to  1830). 

This  portrait  was  oshibited  to  represent  the  fatlier  of  the  methods  of 
forest  regnlation  in  vojj;no  at  the  present  lime,  as  developed  in  his 
"Instmctiou  for  the  valuation  of  forests,"  1795.  lie  was  also  one  of 
the  most  fertile  writer,-,  in  forestry  literature. 

\Vheu  the  distribution  of  areas  has  been  effected  in  actordimco  with 
the  considerations  set  forth,  tlio  yield  calculations  aro  made.  These 
are  computed  after  careful  measurements  .^n(l  by  various  methods  of 
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flr,  plus,  oral  beach  oa  lieM  and 


calculation,  which  have  been  developed  after  mnoh  experience  dnring 
more  than  one  bandred  years. 
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Since  tlio  dill'crcut  compartments  ava  cut  at  different  times,  not  only 
the  lux'scnt  "stock  on  hand"  needs  to  be  mcasurcil,  bnt  also  tbo  accre- 
tion for  caclt  age  clnsa  from  the  present  to  the  middle  of  the  period  ia 
Tthich  it  is  to  be  ntilizcd  as  to  total  quantity  (decreasing  in  aTith^le^ 
ieal  pi'oportioii  as  the  stock  on  hand  is  diminished  by  fellings),  when 
by  sulding  the  two  qnantitiee  and  dividing  the  total  by  the  nnmbcr  of 
years  in  the  rotation  or  time  of  rcgnlalion  ihc  cqnaliz^dyearlyqnota 
Id  be  iitili/cd  or  "felling  budget"'  (ilaubarkeitsertrag  or  etat)  can  be 
calculated. 

The  determination  (tf  existing  slock  is  made  by  measuring  diameter 
breast  liiRh  by  means  of  ('alipeiB,estimiitiiif;  the  average  lieigUt  and  cai- 
cnlating  contents  with  the  aid  of  tables  whieh  give  the  corresponding 
volumesoftinil)crw(iod(iibovc;)  inches  diameter).  These  tables  are  con- 
structed after  nnmbeiless  detail  measurements  from  which  the  "factor 
of  shape"  for  eachspcties,  soil,  or  climate  is  derived;  for,  since  ttio  tree 
is  neither  a  cylinder  nor  a  cone,  which  could  bo  calculated  from  the 
bas-o  and  height,  the  niodilication  from  either  of  these  two  forms,  the 
"factor  of  shape,"  must  bo  determined  esperimentallyin  onlerto  nrrivo 
at  the-  approximately  true  contents.  Tliese  measurements  aro  mode 
Komewhat  like  those  for  which  schedules  arc  given  on  page  310  of  tliis 
rp]iort.  In  very  irregular  growths  and  with  skillful  valuators  a  simple 
estimating  of  contents  or  the  use  of  so-called  normal  yield  or  "expori- 
enco  tables, "  wliieli  give  for  the  various  species,  soils,  and  climaten  tlie 
amount  of  wood  that  would  nonnally  be  i)roduced  per  acre  at  a  given 
period,  is  not  excluded. 
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III  very  regular  growtlis  trial  areas  only  are  measured.  To  indicate 
this  phase  of  the  regulatiou  work  there  were  exhibited  of  the  mauy 
instruments  in  use : 

G.  Heyers'  perfected  calipers  (best  construction). 

A.  Trefturth's  triangular  calipers. 

Hypsoincters  (height  measurer),  constructiou  Faustman,  W«ise,  "Wild,  Stoetzer. 

Accretion  borer,  construction  Tressler,  Neuhofer,  and  Matthes. 

These  last  instruments  are  most  convenient  for  ascertaining  the  rate 
of  growth  on  standing  trees,  a  hollow  augur  of  small  diameter  (one- 
fourth  inch)  taking  out  of  the  trunk  a  core  2  or  3  inches  long,  which 
allows  the  measuring  of  the  width  of  annual  rings,  and  therefrom,  by 
aid  of  tables,  the  calculation  of  the  rate  of  mass  accretion  for  the  past 
five  to  ten  years,  from  which  a  judgment  of  the  probable  future  accre- 
tion can  be  formed.  The  more  usual  manner  of  determining  the  rate  of 
accretion,  however,  for  purposes  of  yield  calculation,  is  by  felling  sam- 
ple trees  of  each  class,  dissecting  and  measuring  the  accretions  of  past 
periods,  as  indicated  in  schedules  on  page  310. 

In  modern  times  the  exact  measurements  are  mostly  confined  to  the 
growths  that  are  utilized  during  the  first  or  first  two  periods  of  twenty 
years. 

FELLING   BUDGET. 

A.fter  all  these  data  for  each  compartment  have  been  booked,  and 
the  yield  of  branchwood  and  roots — for  even  these  are  mostly  utilized — 
as  well  as  the  probable  amounts  to  be  taken  out  in  thinnings,  have 
been  estimated  and  recorded,  and  after  the  likelihood  of  decreased 
accretion  in  the  different  compartments  has  also  been  determined  from 
measurements  and  experience,  the  '*  felling  budget"  is  determined  as  a 
sum  of  the  stock  on  hand  and  the  amount  of  annual  accretion  multi- 
plied by  the  time,  during  which  it  is  allowed  to  grow,  i.  e.,  in  the  aver- 
age to  the  middle  of  the  period  in  which  the  compartment  is  placed^ 
divided  by  the  period  of  rotation.  Thus  a  growth  of  eighty- five  years, 
which  showed  a  stock  on  hand  of  3,825  cubic  feet  per  acre,  and  hence 
had  an  average  accretion  hitherto  of  3,825 -r- 85 =45  cubic  feet  per  year, 
which  is  likely  to  be  reduced  on  account  of  gradual  reduction  in  stock 
and  other  untoward  conditions  to  30  cubic  feet,  would  yield  during  the 
first  period  3,825+30x10=4,125  cubic  feet.  And  if  the  compartment 
contained  50  acres  it  should  bo  credited  in  the  working  plan  in  the 
column  for  the  period  I  with  4,125  x  50=206,250  cubic  feet.  By  adding 
up  the  amounts  of  the  yield  of  all  the  compartments  placed  in  the  first 
period  and  dividing  by  20  (the  length  of  the  period)  the  annual  budget 
which  should  be  feUed  during  the  period,  is  found.  If,  however,  it  is 
desired  to  equalize  the  fellings  more  or  less  through  a  longer  period — 
for  instance,  the  time  of  rotation — then  the  amounts  in  all  the  i)eriods 
must  be  summed  up,  and  these  sums  as  nearly  as  possible  equalized  by 
Bhifting  the  position  of  the  compartments  from  one  period  into  another 
^necessitating  always  new  calculations  of  the  accretion)  until  the 
equalization  in  the  periodic  sums  is  effected. 

Even  then,  however,  before  finally  determining  the  annual  budget,  a 
calculation  is  made  to  see  whether  the  area  contains  as  much  timber  as 
it  normally  should;  if  more,  the  budget  may  be  increased;  if  less,  a 
saving  must  be  made  in  order  to  bring  up  the  stock  on  hand  to  the  nor- 
mal. If,  for  instance,  we  know  from  the  experience  tables  that  our 
forest  should  normally  yield  50  cubic  feet  per  acre  a  year  in  a  100-year 
rotation,  then  the  normal  stock  would  be  100xo0-t-2=  2,500  cubic  feet 
per  acre.    This  is  the  average  amount  of  wood  i>er  acre  which  we 

AG  93 22 


338      EEPORT  OF  THE  SECRETARY  OP  AGRICULTURE. 

shonld  strive  to  keep  in  stock  in  onler  to  get  tbo  full  bene&t  of  tiie 
productive  capacity  of  the  soil  and  insure  an  equal  growth  and  equal 
animal  cut  for  all  time.  In  reality,  this  ideal  ia,  of  course,  sever 
reached,  but  this  so-called  normal  forest,  conceived  in  ideal  condition, 
serves  as  a  guide  in  the  working  jilaus,  and  the  conception  is  a  most 
useful  and  importaut  one.  To  put  it  into  practice  we  must  either  save 
at  first  ou  the  annual  cut  until  normal  condition  is  attained,  or  we  may 
increase  the  ent  if  more  old  timber  than  necessary  for  normal  stock  is 
on  the  ground.  Additional  reser\'C3  may  also  be  provided  for  to  avoid 
any  unforeseen  shortcomings  in  the  budget  duo  to  insect  ravagea,  mis- 
talies  in  calculations,  etc. 

We  can  not  liere  enter  into  the  details  of  all  the  work  of  the  valuator, 
being  satisfied  by  having  indicated  in  general  the  methods  pursued.  Ia 
coppice  management,  of  cour.sc,  all  these  fine  calculations  become  nn- 
uecesary,  and  tlic  perio<lical  or  annual  cut  is  determined  by  area  mainly, 
rrom  the  general  plan  thus  elaborated  the  special  plan  for  the  first 
pciiod  or  half  period  of  tlio  management  is  worked  ont  in  detail  both 
for  fellings,  cultures,  and  other  work,  road-building,  drainage,  etc 
Tliis  spetial plan,  then,  is  the  basis  on  which  the  local  manager  finally 
makes  out  the  annual  plans  of  work,  which  are  snbmitted  lor  revision 
and  approval  to  the  controlling  ofiicers.  Thus,  while  the  general  and 
special  working  plans  lay  down  the  general  principles,  the  anunal plans, 
iuto  which  enter  eousideratious  of  immediate  needs  and  financial  a^jast- 
inciits,  permit  such  deviations  from  the  general  plans  as  may  appear 
needful  from  year  to  year,  Eveiy  ten  or  twelve  years,  or  at  other  stated 
periods,  a  careful  revision  of  the  wiiolo  regulation  ivork  ismade,  in  which 
tlie  caicfully  noted  exisericuces  of  the  nianagcr  are  utilized  to  correct 
and  i>erfect  the  i)hin3. 

In  addition  to  the  maps  explained  before,  there  were  exhibited  all 

Scheduler  null  iiidtr;it  liana  us'.mI  in  forcEt  rc^lutiou  work  of  Pmasia. 

TLe  results  of  such  careful  administration  and  the  niethodsin  detail,  as 
practiccdinBayariaand  Prussia,  wcreexhibited  in  thefoUowiug  volume: 

Tho  Forest  Cnnilitiims  of  Prussia,  l)y  O.  v.  Hageu,  2il  edition  by  K.  Donuer,  now 
Obcrland  fo  I'stui  u  ia  k>r. 

Forest  Lava  and  Excciitivo  Otilcrs  nf  Bnvarla.  Explaiucd  hy  Aug.  v.  Gangliofvr, 
mJiiiatiTiiLl  cimiiiilor;  Hmiill  nlition  for  tisx  nf  employees. 

FoTcut  Survey  and  Forest  Regulation,  by  Ad.  Riinuoi>niun. 

The  following  condensed  table  was  prepared  to  give  at  a  glance  an  Idea 
ofthcproUtableucssofgovernmontforestryintheleadingGcrmanstates: 

Furetlri/  tiallslica  of  cerlaia    German  faral  aSmiMUIraltont   si/iiring  areragt  eott  ^ 
atlminitlrati'in,  grost  aid  net  lacomeper  acre. 
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Tlie  ?*veragc  cost  of  administration  is  40  pei*  cent  of  the  gross  yield; 
of  this  30  to  40  per  cent  goes  to  salaries,  30  to  40  per  cent  to  wood  chop- 
pei  s,  15  to  20  i>er  cent  to  roads  and  cultures,  0  to  25  per  cent  for  sun- 
dries. 

In  fourteen  state  forest  administrations,  covering  10,000,000  acres, 
the  cut  during  ten  years  was  55  cubic  feet  per  acre  per  year,  of  wLich 
27  per  cent,  or  about  15  cubic  feet,  was  lumber  wood,  equal  to  about 
120  feet,  B.  M. 

An  idea  of  the  conservative  management  of  the  state  forests  may  be 
gained  from  the  statement  that-,  while  in  Prussia  in  the  years  from  1829 
to  1SG7  the  cut  increased  from  28  to  37  cubic  feet  ]>er  acre  and  to  46*7 
in  1880,  the  proportion  of  the  old  timber  over  80  years  lias  during 
the  last  tvrcuty  years  increased  from  23  to  27  per  cent,  the  cut  in  1880 
being  31  cubic  feet  per  c^apita,  valued  at  37  cents  per  cubic  loot  cut  in 
the  forest  ready  to  be  hauled. 

STATISTICS   OF   FORKST   DISTRIBUTION. 

To  these  statements  we  may  add  for  convenient  reference  the  follow- 
ing statistics  on  the  forest  distribution: 

The  forests  of  the  German  Empire  occupj'^  about  35,000,000  acres,  or 
nearly  26  per  cent  of  the  total  available  area,  or  about  three-fourths  of 
an  acre  per  capita  of  the  entire  population.  In  the  southern,  and  more 
mountainous  states  it  occupies  33  per  cent;  in  the  hilly  and  mountain- 
ous districts  of  middle  Germany,  including  the  most  densely  populated 
states — Saxony  and  Hessen — it  forms  31  j)er  cent;  while  in  the  north 
Gennan  plain  it  occupies  but  24  per  cent,  and  in  the  seaboard  plains 
but  15  per  cent  of  the  entire  area.  Half  the  forest  is  private  property 
in  Prussia,  Bavaria,  and  Saxony,  besides  in  some  minor  states;  about 
one  third  is  state  property  in  all  the  more  important  states  excei}t 
Baden,  while  in  ihe  entire  Euipire  about  one-half  is  private,  one-third 
state,  and  one-sixth  communal  property. 

In  Prussia  the  state  is  principal  proprietor  in  the  eastern  provinces, 
where  state  forests  occupy  50  to  GO  i>er  cent;  private  or  communal 
ownership  prevails  in  the  densely  populated  western  and  southern  dis- 
tricts, the  former  (private  ownership)  far  excelling  the  latter  in  most 
provinces.  The  communal  forests  are  especially  noteworthy,  forming 
as  they  do  often  the  most  valuable  resource  and  relief  from  taxation. 
The  small  town  of  Goerlitz,  in  Silesia  (02,000  inhabitants),  possesses  such 
forest  areas  of  75,000  acres  extent  under  four  managers.  As  regards 
the  di Cerent  species,  pine  predominates  in  the  north  and  northeast,  oak 
and  beech  in  the  west  and  southwest,  spruce,  fir,  and  larch  in  the  south, 
while  the  central  portion  contains  them  all  mixed  in  varying  propor- 
tions. The  proportionate  composition  is  as  follows :  Coniferous  growth, 
65-5  i)er  cent  of  the  total  forest  area,  namely,  42-6  per  cent  pine,  22*6  per 
cent  spruce  and  fir,  0*3  i>er  cent  larch;  deciduous  growth,  34"5,  of  winch 
bee^^'h  occupies  the  largest  part,  namely,  14*7  per  cent,  oak  timber  forest 
3-5  per  cent,  while  to  the  standard  coppice  6-5  per  cent  are  devoted  and 
the  balance  to  mixed  ftwrest  and  coppice. 

METHODS   OF   HAUVESTOG   AUTD   TRANSPORTATION. 

Turning  now  more  directly  to  the  management  of  the  districts  in 
detail,  we  may  begin  our  survey  at  the  end,  as  it  were,  by  first  glanc- 
ing at  the  methods  of  harvesting  and  transportation. 

As  far  as  practical  means  and  methods  in  felling  and  logging  oper- 
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ations  go,  we  can  learn  but  little  fioui  Germany, except  that  more  care 
in  the  utilization  of  the  timber  would  be  profitable  here  as  it  is  abroad. 
Yet  it  may  be  of  interest,  and  not  entirely  devoid  of  Bugrge^tive  valae, 
to  briefly  recite  the  i)ractices  followed  in  most  government  forests. 

"Ihe  lo(!ation  of  fellings  for  the  year  having  been  determined  with 
due  consideration,  the  rangers  engage  and  control,  under  6ui>eryisioii 
of  the  district  manager,  the  crew  of  wood -choppers  under  a  foreman, 
who  are  mostly  men  living  in  the  neighborhood  of  the  range  or  district 
and  accustomed  to  all  kinds  of  forest  work.*  A  contract,  which  contains 
conditions,  regulations,  and  a  scale  of  prices,  is  made  with  them,  whicli 
tliey  sign.  The  men  are  paid  by  the  job,  tlie  prices  per  unit  differing,  of 
course,  in  diiferent  localities  and  being  graded  according  to  the  kinds 
of  timber,  size,  etc. 

To  cite  one  example  we  may  take  the  schedule  prices  i)aid  at  the  city 
forest  of  Goslar,  as  this  will  interest  us  further  on.  There  are  40 
men  nearly  i)crmanently  employed  either  in  wood-chopping,  planting, 
(»r  otherwise,  and  their  average  earnings  during  three  years  have  been 
about  80  cents  i>er  working  day.  The  prices  for  cutting  spruce,  including 
moving  to  roads  and  barking,  and  the  average  inices  obtained  for  ten 
years  were  as  follows: 


Avera^o  price 
ublHlDMl      in 
,,    ,     ,         .  the  woods. 

C-Obt   of  CUltlll^.  I 

Lo«vo8t  Ilighest 
clabs.   I  class. 


I 


SawtiniUer.  abovo  5  incl'.cn  in  diametcT  (5  clasaes)  85  centa  per  100  citbio  feetj  $8.  50 

Lun«;  ]H)li-rt  (o  classes),  from  81  ceiitt)  to  $1.08  i>er  100  cubio  f«ct;  ..-. 5.  UO 

Sin:iTl  iM)Ies  (IclnsHCM),  from  $1.H7  to$3.07  i»er  lUO  cubic  feet 3.60 

Fiiti wood,  split,  70  reiils  to  $1  jHjr  cord 8.60 

i'ircwood,  brush,  $1.10  per  conl 


I 


$IC20 
7.60 
5.80 
4.30 
1.60 


In  Prussia  the  average  cost  of  lumbering  (wood-cutting  and  bringing 
to  roads)  for  all  kinds  and  dimensions  is  05  cents  ])er  iOO  cubic  feet; 
that  is  to  say,  the  w^ood-choppers'  bill  on  the  300,000,000  solid  cnbic  feet 
of  wood  harvested  annually  in  the  Prussian  government  forestii  amounts 
to  $1,950,000.  It  wiU  appear  from  the  prices  for  wood  cited  that  often 
the  harvesting  is  more  expensive  than  the  price  obtained,  as,  for 
instance,  for  brushwood,  which  will  hardly  sell  for  half  the  coat  of 
cutting,  but  its  removal  is  necessary  from  cultural  considerations. 
The  wood-choppers  are  also  sometimes  expected  to  move  the  cordwood 
at  least  to  the  neighboring  roads,  so  as  to  obviate  the  driving  of  teams 
through  the  woods  or  young  growth. 

If  the  felling  is  to  be  a  clearing,  a  strip  is  assigned  to  each  gang 
of  A  men,  1  with  an  ax  and  2  with  saws  (felling  with  the  saw,  of 
course,  is  the  rule);  if  a  regeneration  cutting  or  thinning,  the  trees  to 
be  taken  are  carefully  selecte<l  by  the  ranger  or  manager  and  marked 
with  a  marking  hammer.  Asa  rule,  all  fellings  are  done  during  winter, 
and  all  trees,  except  in  the  copi)ice  and  small  poles,  are  felled  with  the 
saw  close  to  the  ground.  In  the  pineries  of  the  Korth  German  plain, 
where  the  root  wood  is  salable,  they  are  even  dug  out  and  then  sawed 
off  (jlose  to  the  root,  thus  saving  a  good  jnece  of  log  timber,  which  in 
Saxony  increases  the  wood  value  of  the  harvest  by  fully  3  per  cent. 
Which  i>arts  of  the  log  are  to  be  cut  into  lirewood  and  which  into  lumber 
AN'ood  or  si)ecial  timbers,  and  the  length  of  the  same  according  to  the 

*In  tho  ceusiiR  of  Germany  for  1881-'83  thoro  wero  reported  aa  engaged  in  forestry, 
hunting  and  fishing  38i;637  persons.  Unfortunately,  no  division  of  the  three  occupa- 
tions was  made. 
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best  use  that  can  be  made  of  the  stick,  are  determined  by  the  foreman, 
or  in  valuable  timber  by  the  ranger  or  manager  himself.  A  scale  of 
sizes  and  classes  of  timber  (sortiment)  exists:  in  general,  all  wood  over 
3  inches  diameter  is  called  Derbholz  (coarse  wood  or  lumber  wood),  all 
below  3  inches  is  brushwood  (Reisholz),  with  which  root  wood  (Stockholz) 
is  classed.  These  last  two  grades  are  used  as  firewood,  with  which  is 
also  classed  body  wood  or  split  wood  (Scheitholz),  split  from  pieces  over 
G  inches  diameter  at  the  small  end,  and  round  billet  wood  (Kniipi)elholz) 
of  3  to  G  inches  diameter. 

The  wood  to  be  used  in  the  arts,  called  timber  wood  (Nutzholz),  may 
appear  either  in  bolts,  corded,  or  in  logs.  The  diameter  measurement  of 
logs  is  made  by  the  ranger  with  calipers  at  the  middle  of  the  log. 
Every  cord  and  every  log  is  numbered  and  the  diameter  and  length 
noted  on  the  log,  and  ii  list  prepared  in  which  the  cubic  contents  are 
calculated.  From  this  list  the  manager  checks  off  the  result  of  the  fell- 
ing, marking  each  piece  or  cord  with  the  marking  hammer,  and  after 
advertisement  sells  at  public  auction,  in  the  woods  or  at  some  public 
place,  the  single  pieces  or  cords  to  the  highest  bidder  over  and  above 
the  government  rate,  which  for  the  different  grades  is  established 
every  three  years  on  the  basis  of,  but  below,  current  market  prices. 
The  sale  of  logs  is  made  i)er  cubic  foot,  and  the  size  of  the  log  influ- 
ences the  rate  or  x>rice,  heavier  logs  being  disproportionately  higher  in 
price. 

PRICE    OF    WOOD    IN    THK    FOREST. 

During  the  years  lS84-'87  the  following  prices  were  obtained  by  the 
Prussian  forest  administration  for  wood  in  the  forest.  This  is  practi- 
cally for  stumpage,  cut  and  marked,  the  buyer  hauling  it  from  the 
woods: 

Price  }}er  100  cuhiofeet  of  woodiu  Prussia. 


Pieces  containiiij^  18-36  cubic  feet. 


Timber: 

Oak 

Decch,  osb,  ehn,  maple. 

Spruce 

Pino 

Firewood: 

liccch  (ash,  olm,  maple) 

8^)ruce 

Pine 


LoweHt 

Hi;;lu'8t 

1      price. 

price. 

$8.50 

1 
$17.30 

5.50 

12.25 

4.75 

11.  C5 

4.75 

11.00 

.75 

1.75 

.40 

1.50 

.45 

1.30 

Average 
price. 


$12.00-14.00 
7.  50-  8. 50 
7.00-  8.00 
6. 25-  6.  35 

1.00-  1.20 
.70-  .85 
.80-     .90 


To  gain  an  ideii  of  the  appreciation  of  the  wood  product,  without  ref- 
erence to  kind,  size,  and  quality,  the  following  series  of  figures  will 
serve: 


Averufje  })rit'e  per  100  cubic  feet  of  wood  realized  by  the  Pruaaian  Government  for  its 

entire  crop  {about  300,000,000  cubic  feet). 
Ycaro.  Price. 

18r»0 $3.27 

1^55 3.66 

1800 3.69 

1865 4.71 

1870 4.35 

1875 5.21 

1880 4.47 

18.S5 4.30 

1890 4.40 
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The  highest  price  for  any  district  was  obtained  in  1888,  being  $8.49, 
wliile  the  lowest  was  82.82.  The  lower  prices  in  later  years  are  ex- 
plained by  the  large  importations  of  wood,  especially  from  Hungary, 
linssia,  and  Sweden;  for  while  onr  misinformed  forestry  friends  point 
to  Germany  as  the  El  Dorado  of  forestry  and  proclaim  the  proportion 
of  forest  area  tliere  maintained,  namely,  about  25  per  cent,  as  the  ideal 
nnd  necessary  for  self  support,  and,  therefore,  to  bo  maiutaiued  also  in 
this  country,  they  overlook  the  fact  that  Germany  imports  not  less  than 
$(;(),(K)0,000 Worth  cf  wood  and  wood  manufactures,  mostly  of  the  same 
kind  as  grown  or  manuiactiu^ed  in  that  conntiy.  This  rei>rcsent3 
about  10  per  cent  of  the  total  consumption  of  Germany,  while  the  im- 
l)ort;ilions  of  thcDnit<»d  States,  which  imports  from  Canada  alone  com- 
peting dassc:^  of  foro.^t  products,  represent  not  more  than  1  jjer  cent 
of  our  probable  consumption. 

The  ijxports  of  forest  products  from  (Germany,  on  the  other  hand,  are 
nearly  51)  per  cent  of  her  ijnports  and  represent  mostly  manufactures, 
while  in  the  United  Statos  the  reverse  is  the  case;  that  is  to  say,  tie 
United  States  exports  twice  as  much  as  it  imports,  and  that  mostly  raw 
materials,  namely,  twice  as  much  in  value  of  raw  material  as  of  maua- 
factures. 

The  countries  from  which  Germany  im])orts  raw  or  partly  manu- 
factured wood  are  mainly  lvu:iisia,  Austria-Hungary,  and  Sweden,  which 
furnish  nearly  live  sixtlis  of  tlie  total  importation,  while  Holland. 
England,  Denmark,  Belgium,  i'rance,  and  Switzerland  draw  about 
$14:,0()0,000  v»'orth  of  raw  material  from  Gerjiiany. 

To  protect  the  fore.-it-owuers  ofGerinany,  a  tarilf  on  importations  was 
imposed  in  18S5  and  increased  later.  Of  the  effects  of  this  last  meiisure 
a  government  report  says  that  as  a  financial  measure  these  tariffs  have 
had  excellent  success,  for  the  revenue  from  the.':e  duties  increased  from 
$(;4fi,0{K)  in  m-O  to  C<1,7;5l\000  in  188G.  But  for  the  forest-owner  the 
hoix-d-for  results  did  not  become  apparent;  the  A ustro-Hungarian  rail- 
roads .'Mid  shii)ping  interests  lowered  their  rates  so  as  to  largely  equalize 
the  duty  chiuge?.  The  duties  on  unmanufactured  materials  being  very 
low,  the  lack  of  results  in  the  market  of  these  is  still  more  noticeable. 
Yet  a  Siilutary  (^Hect  is  stated  to  be  a  prevention  of  still  lower  prices,  and 
because  otherwise  there  would  have  been  a  lack  of  useful  occupation 
for  labor  finding  renumerative  em])loyment  in  the  manufacture  of  the 
raw  material,  which,  without  the  increase  in  duties,  would  have  been 
imported  in  manufactured  condition. 

PRICE   OP  MANI^FACTURED   LUIMnER. 

The  following  sam])les  of  schedules  for  manufactured  lumber,  always 
delivered  at  the  railroad  station,  may  serve  to  give  an  idea  to  our  lum- 
bermen how  nearly  xnices  compare  with  those  prevalent  in  our  coun- 
try. We  choo:^e  those  of  eastern  provinces,  which  are  in  sharpest 
competition  with  Kussian  and  Hungarian  imports: 

Proihhc  of  PoHcn, 

Timber  (7->^*5  inch  flqiiarc): 

Pino por  ciibio  foot..  $0.20  to  $0.23 

fiil>ruce do 16 

Pine  (Scotch) : 

Phiiilc  (2-.Miich),  3cla?jM's 1)ct  1,C00  foet,  B.  M..  27.00  38.00 

I'laiik  (I.V-IJ  inch),  3  cl.issos do....  26.00  31.00 

Fh)oiing  (1-inch),  3  classes do 17.00  22.00 

Klooring  (li-inch),  3  chisses do 20.00  26.00 

S])nicc,  roii^h  boards,  not  edj^ed  (4-5  inch) do 12.00 

Spnicc  (IHuch),  edged,  12-18  foet do....  20.00  22.00 
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Delivered  at  Berlin, 

Oak  (clear),  82  cents  per  cubic  foot,  or  $68  per  1,000  feet,  B.  M. 

Elm,  78  cents  per  cubic  foot. 

Railroad  ties — pine,  45  cents;  oak,  90-95  cents. 

It  will  bo  scGu  that  prices  for  some  grades  are  as  high  as  and  higher 
than  in  New  York.  The  manager  is  cxx)ected  to  secure  at  least  the  gov- 
ernment rate,  and  has  discretion  in  conducting  the  sales  to  the  best 
advantage  of  the  government.  Under  certain  circumstances  sales  by 
contract,  without  auctioneering,  and,  lately,  selling  on  the  stump,  are 
l>ermitted. 

The  transportation  from  the  woods  is  usually  left  to  the  bu^'er; 
rarely  does  the  administration  float  the  limber  or  cordwood  out,  or 
carry  it  to  a  depot  or  woodyard  to  be  sold  from  there,  or  engage  in 
milling  or  other  operations.  On  the  other  hand,  it  has  been  recognized 
during  the  last  twenty  five  years  that  good  roads  and  other  ready 
means  of  transportation  increase  the  price  of  the  wood  disproportion- 
ately. A  good  road  system  is,  therefore,  considered  the  most  necessary 
equipment  of  the  administration,  and  an  extension  of  permanent  and 
movable  logging  railroads  is  one  of  the  directions  of  modern  improve- 
ment. This  phase  of  the  management  was  exhibited  by  the  following 
it-ems : 

Models  of  movable  lo«»^ing  roads. 

Models  of  movable  loading  apparatus. 

Set  of  photograpbs,  sbowiug  methods  of  felling,  measuring,  and  transporting 
spruce  for  pulp  wood. 

Illustrations  of  a  simple  logging  road  and  shntes  operated  in  city  forest  of 
Ziiricb. 

The  Logging  Railroads,  by  Ad.  Runnebaiim,  1886. 

Model  of  the  conmiunal  forest  of  Coslar  and  surroundings,  showing  configura- 
tion, location  of  age  classes,  and  perfected  road  system,  with  statistics. 

Model  of  macadam  and  telford  road  construction. 

The  interesting,  important,  and  practical  features  to  us  in  the  logging 
railroads  exhibited  were  their  movable  character,  being  divided  into  sets 
of  pairs  of  short  (2  to  5  yard)  rails  (12  tolG  i>oundsi>er  yard)  attached 
to  from  two  to  four  cross  ties,  wood  or  metal,  the  light  sets  weighing 
75  to  100  pounds  (heavy  sets  up  to  IGG  pounds),  so  that  one  workman  can 
readily  carry  them;  the  ready  connection  of  sets,  one  hooking  at  once 
into  the  other  without  separate  mechanism,  forming  a  sufficiently  satis- 
factory joint;  the  simple  '^climbing  switch,"  which  is  applied  on  top  of 
the  track,  permitting  ready  transfer  from  side  track  to  main  track  and 
ready  relocation.  These  roads  can  be  readily  laid  down  without  much 
or  any  substructure  and  readily  relocated.  The  cost  is  shown  in  the 
following  statement: 

For  a  fully  equipped  road,  24  to  28  inches  width,  and  6  miles  length,  for 

rails  anil  tics $9,  000 

For  earthwork,  if  any,  and  laying 1 . .   50  to  500 

For  roiling  stock  and  apparatus 2,500 

12,  000 
Or  $2,000  per  mile  at  the  highest. 

Upon  a  basis  of  800,000  cubic  feet  (about  7,000,000  feet  B.  M.)  to  be 
transported,  it  is  calculated  that  the  cost  of  transportation  by  railroad, 
stone  road,  and  dirt  road  will  be  about  as  1 :  2  :  6,  the  cost  on  the  first 
being  about  3  cents  per  1,000  feet  B.  M.  per  mile  as  against  18  cents  on 
dirt  roads. 

Comparing  the  cost  of  construction  it  is  stated  that  the  ratio  between 
corduroy,  gravel  road  (13  feet  wide),  macadam,  and  movable  track  is  as 
1 : 1.25  :  2.35  : 1.17,  placing  the  last  among  the  cheapest. 
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A  most  instructive^  exhibit  in  many  ways,  esj>ecially  at  the  pre&ient 
time,  since  the  movement  for  better  roads  in  this  country  has  began, 
was  the  model  of  the  city  forest  of  Goslar,  a  small  town  (13,300  ivibabl- 
lants)  in  the  Harz  Mountains,  whose  citizens  from  this  piece  of  prop- 
erty, a  spruce  forest  of  7,368  acres  extejit,  derive  not  only  their  pore 
drinking  water,  healthful  enjoyment  in  hunting,  and  refreshing  cool- 
ness in  summer,  but  also  a  net  income,  amounting  in  round  numbers  to 
»j25,000  ($3.40  ])er  acre),  towards  payment  of  city  taxes.  This  is  the 
result  of  careful  management,  which  i>ermits  an  annual  cut  of  350,000 
cubic  feet  of  wood.  Of  this  only  50,000  cubic  feet  goes  into  firewood, 
and  40  i)er  cent,  or  160,000  cubic  feet,  is  saw  timber,  which  sells  at  10  to 
16  cents  per  cubic  foot;  while  smaller  dimensions,  i)oh*s,  etc.,  sell  all  the 
way  down  to  below  4  cents,  and  firewood  at  $l.(iO  for  brush  to  $4.30  for 
split  or  round  wood  per  cord.  (See  page  340  for  prices  paid  to  wood- 
choppers.)  Until  1875  the  district  was  without  proper  roads.  By  an 
effort  of  the  competent  manager  the  city  fatheis  were  persuaded  to 
locate  and  build  a  rational  system  of  roads  on  which  altogether,  until 
1801,  there  was  spent  for  building  and  maintenance  about  $25,000. 
The  greatest  interest  attaches  to  the  statistics  carefully  gathered  by  the 
district  manager,  Mr.  Iteuss,  since  it  is  always  difiicult  to  determine  the 
money  value  of  such  an  expenditure  in  dollars  and  cents. 

The  proper  location  of  the  roads  is  the  most  important  feature.  The 
roads  are  ranked  according  to  their  importance;  the  width  and  manner 
of  finish  depend  on  their  rank.  Main  roads  are  macadamized;  roads 
of  third  rank,  which  are  used  for  occasional  hauling  of  wood,  are  dirt 
roads. 

These  statistics  were  exhibited  in  a  neat  table,  as  foHows: 


■TATISTH.S    ok    UuAU    SYSTE3I    in    FOKEST    district    of  city  ok  OOSLAR   (HAU/i   MOUNTAINS,     GK&MANT). 

Piopcrly  located,  graded,  aii<l  Imilt  roads  redu<:ti  cost  of  loj^ging,  liaiinng,  and 
advance  tlie  x>rice  for  wood. 

Area,  7,308  acres  spruco  forest;  anuual  cut,  350,000  cubic  feet;  road  building 
begun  in  1875;  total  mileage  of  improved  roads  in  1891,  111  miles;  cost  of  road  sya- 
t»  m  and  maintenance  until  1891,  $25,000. 

Coat  of  logging  reduced  by  good  logging  rttada. 
[Daily  wages  i»;iiiainiiig  constant  at  fiO  cent**.] 


1877. 
1878. 
1879. 
188;). 
18^1. 
1682. 
188.-). 
1884. 


Year. 


Len;;th  of 
•\VfIl-bnilt 

roadH. 


Miles. 

i 

VI 
27 
37 
46 
50 
52 
54 


C(»st  of     I 

l<»p;;inj:i>or; 

100  cubic  ! 

feet.        I 


$1.W  I 
1.61  . 
1.54  ! 
1.45  ! 
1. 15  [ 
1.23  ' 
1.15  ; 
1.23  ' 


Saving  pt*r  lOj  cubic  ft-et $0.70 

Saving  un  annual  cost  vt'  350.000  cubic  i'v.vt. . .  2,  450.  00 
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Cost  of  baulaye  reduced  hij  good  wagon  roads. 

V'rice  per  load  reuiaiuiug  constant  at  $3.60.     Fnll  load,  Wfore  iuiproveuient,  85-100  cubic  ft-et;  after 

luiprovcnient,  175-250  cubic  feet.] 


Yeiirs. 


1871-1877  before  road  improvcuiuutH. 

1878-1834 

188S-1891 


Cost  of 

haiibii^o 

J)»T  loo 

cubic  fet-t, 


$i.r.2 

.8l> 


Saving  per  100  cubic  feet |0,  73 

Savin;;  on  unr.util  cut  ot  350.000  cubic  leer , 2,  520 

Price  of  wood  iujiuenced  by  road  improvements. 
[Couiparisoa  of  prices  paid  at  Goslar  and  at  other  Harz.  districiH.] 


Yt^ar. 


1877. 
1878. 
1879. 
188^. 
1881. 
1882. 
1883. 
1884. 
1883. 
18SG. 
18S7. 
1888. 
1889. 
1890. 
1891. 


L^ng;th  of 

improved 

\ra£OU 

roads. 


3*rices  for  Arood  per  100  cubic  feet. 


At  Goslar. 


At  other      T>iflerence 

Harz  dia-     in  favor  of 

tricta.      i     GosKir. 


Miles. 


22 
34 
42 
55 
64 
68 
71 
77 
78 
79 
81 
82 
83 
85 
87 


$8.25 

8.G5 

9.59 

9.79 

9.05 

8.45 

8. 65 

10.17 

8.88 

9.50 

11.12 

11.12 

11.39 

11.72 

13.13 


$8.18 

8.04 

8.41 

8.44 

7.78 

7.43 

7.63 

8.18 

8.24 

9.39 

9.71 

9.98 

10.58 

10.  92 

11.80 


$0.  07 

.01 

1.15 

1.35 

1.27 

1.02 

1.02 

1.99 

.64 

.20 

1.41 

1.14 

.81 

.82 

1.33 


. 


Average  for  fifteen  years. 


9  91 


8.98 


93 


Increase  in  price  on  total  cut  of  350.000  cubic  feet $3, 35S 

Total  prolit  from  improved  road  system  in  reduced  cost  of  logging  and  hauling,  and  in  advance 
ot  price  received  for  wood,  per  annum 8, 23S 

Or  nearly  33  per  cent  on  investment. 

Saving  their  coat  in  tivo  years. 

Cost  of  road  (marked  X  ou  modol),  macadamizod  in  1885,  $6,960 :  maiiitciiance  for 
oue  year,  $480;  total,  $7,440.  During  1885-'86  hauling  470,000  cubic  feet  requiring 
on  old  road  4,273  loads  of  110  cubic  feot  average,  at  $3.60,  $15,282.80  (or  $2.70  per 
1,000  feet  B.  M.);  ou  improved  road,  2,652  loads  of  177  cubic  feet  average,  at  $3.60, 
$9,547.20  (or  $1.70  per  1,000  feet  B.  M.),  saving  of  $1  for  every  1,000  feet  B.  M. 
Total  saving  in  haniage,  $5,735.60,  or  77  per  cent  on  cost  of  road  m  one  year. 

FOREST   PROTECTION. 

In  this  country  the  greatest  danger  to  the  forest,  besides  the  indis- 
criminate cutting,  is  to  be  found  in  fires.  How  little  this  scourge  of 
American  forests  is  known  in  Germany  may  appear  from  the  statistics 
of  fires  in  the  government  forests  of  Prussia  (representing  60  per  cent 
of  the  German  forest  area),  66  per  cent  of  which  are  coniferous,  which 
show  that  railrOfOding  may  be  carried  on  without  the  necessity  of  extra 
risks,  if  proper  precautions  are  provided.  During  the  years  1882-1891 
there  had  occurred  156  larger  conflagrations — 96  from  negligence,  53 
from  ill  Avill,  3  from  lightning,  and  only  4  from  locomotives.  Seven 
years  out  of  ten  are  without  any  record  of  fire  due  te  this  last  cause. 
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From  1884  to  1<S87  fires  occurred  in  Prussia  on  3,100  acres,  but  only 
1,450  were  wholly  destroyed;  i.  e.,380  acres  per  year,  or  0.005  per  cent 
of  the  total  area  of  government  forests.  In  Bavaria  during  the  years 
1877-1881  onl}*^  0*007  per  cent  of  the  forest  area  was  damaged  by  lire, 
and  the  loss  represented  only  0*02  per  cent  of  the  forest  revenues. 
During  the  unusually  hot  a^id  dry  summer  of  1802  only  49  fires,  damag- 
ing more  or  less  5,000  acres,  occurred. 

l^esides  the  thorough  i)olice  organization  ami  the  compartment  sys- 
tem, which  i)ermits  not  only  ready  patrolling  but  also  ready  control  of 
any  fire,  the  system  of  safety  strii)s,  described  in  the  report  of  this 
division  for  1892;  Avherc  a  fuller  discussion  of  this  subject  may  be  found^ 
prevents  the  spread  of  fire  from  locomotives. 

A  much  more  fruitful  cause  of  damage  to  the  cultivated  forests  of 
Germany  is  found  in  insect  ravages.  The  annual  expenditures  in  fight- 
ing and  preventing  theso  in  the  Prussian  government  forests  in  ordi- 
nary times,  amount  to  iibout  Oo0,000.  Caterpillars  and  beetles  eat  the 
leaves,  and  thereby  reduce  the  amount  of  wood  produced  and  the  vitjility 
of  the  tree;  bark  beetles  follow  and  kill  it;  borers  of  all  kinds  injure  the 
timber.  Ilence  entomology,  the  study  of  life  habits  of  the  injurious 
insects  and  the  methods  of  checkin.:;'  their  increase,  forms  part  of  the  for- 
ester's work.    To  indicate  this  branch  of  forestry  there  were  exhibited: 

lujnrious  insects,  bark  beetles,  pine  inoths,  oak-borers  at  Avork  and  in  different 

sta^ijes  of  development,  witli  their  eucinios  (4  cases). 
Set  of  pbotogniplis,  shoxriiig  tlic   devclopnicut,  nielbotbi  of  work,  resnlt  of  the 

ravages,  and  methods  of  fighting  tlio  '•Nun"  {Pailura  monacha). 

This  last  pest  set  the  forestry  world  of  Germany  in  consternation  two 
years  ago.  The  most  effective  metliod  of  counteracting  its  progress 
was  found  in  the  application  of  *•  insect  lime,- '  a  glue  lujide  of  tarry  sub- 
stances, which  is  applied  in  a  ring  around  the  trunk,  by  which  the  cater- 
j)illars  are  i)revented  from  ascending  the  tree — the  smell  seemingly 
deterring  them  from  crossing — and  are  readily  gathered  and  killed. 

Fungus  growth  and  decay  kill  the  standing  tree  and  injure  the  cut 
timber.  Tiie  study  and  methods  of  counteracting  this  injury  form, 
therefore,  part  of  the  work  of  the  forester. 

Studies  of  the  decay  in  oak  timber  caused  by  varioti.i  fungi,  specimens  and  draw- 
ings (2  cases). 

This  exhibit,  prepared  by  the  well-known  mycologist,  Dr.  Kobert 
Hartig,  one  of  the  most  fertile  workers  and  writers  on  forestry  matters, 
served  to  indicate  this  function  of  the  forester. 

Series  of  sections,  showing  the  effects  of  bad  and  good  jn-nning. 

This  exhibited  one  of  the  directions  in  which  by  proper  methods  this 
damage  can  be  avoided. 

FOREST    CKOP   PRODUCTION   OR   SYLVICULTURK. 

While  we  have  so  far  considered  mainly  the  adnn'nistrative  and  man- 
agerial features  of  German  forestry  practice,  we  come  now  to  the  most 
important  and  truly  technical  branch  of  the  art,  namely,  the  forest 
croj)  production  or  forest  culture.  This  part  we  may  call  forestry 
I)roper,  for  while  the  methods  of  forest  regulation,  forest  utilization, 
and  forest  protecticm,  which  may  be  comprised  in  the  one  name,  "forest 
economics,'^  are  incidental,  and  may  differ  even  in  principle  in  various 
counti'ies  and  conditions,  the  methods  of  crop  production  or  forest  cul- 
ture, being  based  on  the  natmal  laws  of  the  inteiTelatious  of  plants  to 
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soil  and  cliinato,  must,  at  least  in  principle,  bo  alike  all  over  the  Trorld. 
Here  pure  forestry  science  finds  its  application  and  development. 

While  the  study  of  soil  physics  and  soil  chemistry  and  the  study  of 
climate  ai^e  accessory  sciences  to  this  branch  of  forestry  and  must  be 
understood  to  exphun  phenomena  of  tree  growth  and  furnish  a  basis 
for  the  practice,  forest  biology,  which  occupies  itself  with  the  life  his- 
tory of  trees  in  tiieir  individual  and  aggregate  life  (consideration  of  the 
groAving  crop),  and  timber  i>hysics,  which  occupies  itself  with  consider- 
ations of  the  crop  after  it  is  grown,  in  order  to  establish  knowledge  upon 
which  the  practice  can  proceed,  are  the  two  i)rincipal  directions  in 
which  forestry  science  works.  From  forest  biology  we  learn  what  are 
the  various  conditions  under  which  forest  trees  and  forests  develop  as 
living  beings;  from  timber  physics,  we  learn  what  are  the  results  in 
the  wood  material  of  the  inlhience  of  various  conditions.  In  the  prac- 
tice, then,  or  art  of  forestry  the  knowledge  gained  from  these  sciences 
is  api)]ied  to  attain  certain  proposed  results,  to  produce  a  desired  crop, 
which  in  quantity  and  quality  correspond  to  the  capabilities  of  soil  and 
climate,  and  to  the  art  of  man  in  directing  the  same  to  best  advantage. 

Forestry  science,  like  medical  science,  has  until  recently  been  devel- 
oped mainly  by  empiric  methods;  experience  has  directed  the  practice 
rather  than  knowledge,  and  only  within  the  last  thirty  years  have 
exact  scientific  methods  begun  to  furnish  the  basis  from  which  general 
principles  applicable  everywhere  are  to  be  deduced.  It  was  not  possi- 
ble to  keep  science  and  practice  separated  in  the  exhibit  or  to  cover 
the  important  field  with  any  degree  of  completeness^. 

The  following  exhibits  served  the  puri)osc  of  bringing  to  the  minds 
of  the  beholder  the  means  of  artificial  allbrestation,  the  methods  of 
natural  regeneration,  the  development  of  accretion  under  varying  con- 
ditions, and  csi>eeially  the  study  of  the  inlluencc  of  light  on  the  same, 
based  upon  which  is  the  practice  of  thinning : 

H.  V.  Cotta,  **tlie  father  of  modern  forestry,"  1763-1844.  Bust  aud  likeness ;  also 
photograph  of  bis  grave  in  the  "woods  at  Tharandt. 

F.  W.  L.  Pfeil,  foremost  exptunder  of  modern  forestry,  1783-1859.  Likeness 
and  photograph  of  the  monument  in  the  woods  of  the  Harz  Mountains. 

Forest  planting  tools — mo<lcls  of  forest  plows,  subsoil  plows,  planting  dibble, 
Butlar's  planting  iron,  Wartenberg  spade,  Soiling  tree-lifter,  wooden  trans- 
planting spndo,  various  iron  transplanters,  Spitzenberg's  section  spade, 
screw  spado,  HoUberg's  plant  box. 

Knrsery  tools — Hackert's  transplanting  machine;  Land  drills,  construction 
Spitzenb«rg. 

Pruning  tools — climbing-frame,  chain  pruning-saw  system. 

Development  of  root  system  of  seedlings  from  seed  to  2-year-old  plants  under 
varying  conditions,  lOBheeta  from  the  herbarium  of  forestry  school  Giessen. 

Album  of  photographs  of  groves  of  American  trees  grown  in  Germany  for  forest 
purposes. 

Sections  of  American  trees  grown  for  forest  purposes  in  Germany. 

Accretion  rule,  system  I3aur. 

Studies  in  accretion — sections  of  trees,  showing  extraordinary  accretion;  com- 
parative study  of  the  i)rogress  of  accretion  in  spruce  and  fir,  from  base  to  top ; 
influence  of  pruning  on  accretion  of  spruce;  influence  of  seed  production  on 
accretion  of  beech;  inilnenco  of  light  on  accretion,  1  frame  and  various  sec- 
tions showing  tho  so-caUed  light  accretion. 

Tree  analyses,  1  volume  in  manuscript;  inliuenco  of  thinnings  of  varying 
degree  on  tho  accretion  of  trees,  charts  and  sections  taken  at  dift'erent 
heights;  comparative  study  of  the  influence  of  thinnings  of  varying  char- 
acter in  old  beech  growth,  3  charts  and  sections. 

Tree  classes,  chart  showing  comparative  height  and  crown  devtilox>meut  of 
trees  as  bnsis  for  selection  in  thiuuiugs. 

V.  Seebach  method  of  management  in  beech  forests  by  underplanting,  2  charts 
of  descriptive  matter  and  5  tree  sections,  showing  results. 

Nordlingcr's  wood  scctiona  for  auaiomical  study. 


348  rp:port  of  the  secretary  op  agriculture. 

To  every  Gciinaii  forester  tlie  names  of  Cotta,  Pfeil,  and  Hartigi  aie 
lioiiseliold  words,  fullof  nieaiiing  as  those  of  the  three  ^reat  nieu  who 
at  the  end  of  the  hist  and  beginning  of  this  century,  laid  the  foundation 
for  the  modern  development  of  forestry.  Hence  it  seemed  api)ropriati) 
to  present  some  memento  and  record  of  their  potent  influence.  All  three 
v^eie  prolific  writers,  and  American  students  of  forestry  should  study 
their  works,  which  were  written  at  a  time  when  specialization  had  not 
3';*t  encumbered  thoeminrical  rules  of  forestry  with  bewildering  detail. 
Our  own  conditions  at  present,  as  far  as  forestry  is  concerned,  being 
rot  altogether  unlike  those  prevailing  at  the  time  when  these  clear- 
headed men  wrote,  their  simple  mauner  of  expounding  the  art  of  forestry 
may  more  readily  come  home  to  us. 

As  explained  in  previous  reports  and  bulletins,  the  creation  of  the 
young  forest  growth  which  is  to  grow  into  a  crop  may  take  place  cither 
by  means  of  "artificial  reforestation,"  namely,  sowing  seed  or  planting 
seedlings  or  cuttings  (clearing  followed  by  cultivation),  or  else  by 
*' natural  generation,"  securing  rei)roduction  from  the  seed  falling  from 
the  old  growth,  from  mother  trees  left  on  the  ground  or  from  neighbor- 
ing growths  (management  in  echelons),  or  by  sprouts  from  the  stump. 

Seemingly  the  simplest  and  easiCv^t  way  of  reproducing  the  crop  is  that 
practiced  in  agriculture,  namely,  removing  the  entire  mature  crop  and 
sowingorplantinganewcroi).  Butthismethod,  which  has  been  solargely 
jiracticed  in  Europe  and  admired  by  our  countrymen  and  writers  on 
forestry,  has  it3  great  drawbacks,  whicOi  have  of  late  become  more  and 
more  apparent,  and  the  tendency  now  is  to  return  more  and  more  to  the 
"natural  reproduction."  While  the  simplicity  of  the  method  of  clearing 
and  planting  recommendsitself  for  a  routineer  stereotype  management^ 
it  has  not  always  proved  as  successful  as  would  be  ex])ected.  The  large 
clearings  which  the  young  i)lanted  seedlings  are  unable  to  protect  from 
the  drying  inliuences  of  sun  and  wind  bring  about  a  desiccation  and 
deterioration  of  the  forest  soil  and  an  enormous  increase  of  insect  pe^ts, 
V.  hile  other  dangers  in  later  life  from  wind  and  disease  have  been  largely 
the  result  of  these  uniform  growths.  And  when  it  is  understood  that  to 
secure  a  desirable  stand  the  phintings  must  be  gone  over  and  fail  places} 
replanted  five,  six,  and  more  times,  it  becomes  aj)parent  that  the  method 
is  extremely  expensive,  and  hence  the  proper  treatment  of  the  natural 
crop  with  a  view  to  its  reproduction  by  natural  seeding  is  the  most 
important  part  of  forest  culture.  Yet  under  certain  conditions,  and 
where  no  natural  crop  to  manage  is  found,  planting  or  sowing  becomes 
a  ne(!essity  and  various  methods  and  tools  have  been  developed  to  meet 
various  conditions. 

It  would  exceed  the  limits  of  this  report  to  desci'ibe  these  various 
methods;  we  can  refer  to  only  one  of  the  simplest  and  cheapest  with 
which  every  year  many  millions  of  small  1  or  2  year-old  pine  seedlingb 
are  set  out  in  soils  which  do  not  need  or  do  not  admit  of  preparatiou 
by  plow  or  spade.  The  instrument  used  is  an  iron  dibble  (Fig.  3);  the 
shoe,  with  one  rounded  and  one  flat  side,  in  sha])e  like  a  half  cone,  8 
inches  long  with  3i-in«h  base;  the  handle,  a  five-eighths-inch  rod,3J  feet 
long,  is  screwed  into  thebaseof  the  shoe  and  carries  a  wooden  crossbar, by 
which  the  instrument  is  handled.  The  modus  operandi  is  to  thrust  this 
iron  dibble  into  the  giound;  then  by  moving  it  lightly  back  and  forth  to 
somewhat  enlarge  the  hole  and  withdraw  it;  a  boy  or  girl  jmts  the 
plantlet  in  the  hole  to  the  flat  side,  the  dibble  is  thrust  again  into  the 
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grouud  1  to  1^  inch  back  of  tlio  first  liolo  soiuowhat  slautingly  towards 
tbe  bottom,  aud  pressed  forward  to  fasten  t1ie  plant  iit  its  stand,  then 
by  irre};uhir  tliruBts  tbe  last  made  liolo  is  obliterated.  Two  I'laoters 
with  a  boy,  carrying  f  be  plants  Ju  ainixtnro  of  loiim  and  water,  to  keep 
tlio  inota  moist  and  also  Leavy  for  better  di-oppiug,  may  set  6,000  plants 
in  a  day. 

INTBOBUCTION    Ol'    BXUTICK — WUITK    PINK    YIKLDS. 

The  valuable  species  of  trees  indigeiions  to  Germaiiy  wliich  are 
snbjcct  to  special  consideration  iu  foiisst  inanagement  are  but  few.  The 
most  iiuiioi'tant  forest-forming  ones  are  1  pine,  1  stiruce,  1  fir,  1  larch, 
1  oak,  1  beech,  1  alder.  In  addition  we  find  of  broad  leaved  trees  a 
blr.ebeech,  1  ash,  3  kinds  each  of  elm,  maple,  and  poplar,in  Gomep;irts 
a  chestnut,  and  2  kinds  of  birch  and  linden,  and  seveial  willows,  together 


with  some  S  or  10  kinds  of  minor  importance,  while  ol  conifers  lu  cer 
tain  regions  4  other  species  of  pines  are  found  buino  jcais  ago  the 
attention  of  European  foresters  was  forcibly  turned  to  the  nchnessot  the 
American  forest  flora,  and  a  movement  set  in  to  introduce  exotic  tree 
species  which  might  bo  more  productive  or  show  better  qualities  than 
the  native.  Our  white  pine,  a  good-sized  section  of  which  was  exhib- 
ited, had  been  quite  extensively  planted  iu  the  beginning  of  this  cen* 
tury,  aud  these  plantations,  some  SO  to  9U  years  old,  are  now  coming 
into  use.  The  quality  of  the  wood,  however,  has  not  as  yet  found  much 
favor,  but  the  quantity  per  acre  exceeds  that  of  any  of  the  native  species. 
Kecords  are  extant  which  show,  at  70  years  of  age,  a  yield  of  14,000  cubic 
feetof  wood  containing  about  60,000  feet  of  lumber,  B.  M.,  per  acre. 

On  moderately  good  forest  soil  in  Saxony  a  stand  78  years  old  con- 
tained ovei"  400  trees  per  acre,  of  which  three-fourths  were  white  pine, 
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tbe  rest  spruce,  larch,  bcoeli,  and  oak.  Only  5  white  pine  trees 
were  under  70  feet  hi^h,  the  majority  over  tSO.  Notwithstanding  the 
crowded  position,  only  45  tre-cs  were  under  8  inches  diameter,  the 
majority  over  12  inches,  the  best  28  inches.  The  total  yield  was  12,880 
cubic  feet  ot*  wood  per  acre,  besides  the  proceeds  of  previous  thinnings. 
The  rate  of  annual  accretion  in  cubic  feet  of  wootl  for  white  pine  in  the 
hist  years  amounted  to  2-5  per  cent  of  the  total  contents  of  the  trees,  or 
about  0*4  (uibic  feet  per  tree.  Of  tlie  trunk  wood  at  least  90  i)er  cent 
coukl  be  utilized  for  lumber,  since  the  shape  of  these  tinuks  was  so 
nearly  cylindrical  as  to  be  equal  in  contents  to  one-half  a  perfect  cylin- 
der of  the  height  and  diameter  of  the  trees  taken  breast  high. 

A  stand  82  years  old  on  poor  Jand  produced  12,500  cubic  feet  of  wood, 
indicating  an  average  yield  for  the  eighty-two  years  of  212  cubic  feet 
of  wood  per  annum,  of  which  about  700  feet  of  lumber  B,  M.  could  be 
calculated.  On  very  poor  soil  and  planted  very  thick  without  admix- 
ture of  hard  woods  it  produced  trees  24  feet  high  and  5  inches  thick 
in  twenty  years;  and  o:i  fairly  g;)cd  soil  trees  54  feet  high,  11^  inches 
thick,  in  thirty  to  thirty-live  years,  excelling  in  either  case  the  native 
spruce  (P.  excf:I}<a)  both  in  heigiit  and  thickness. 

It  is  also  of  interest  to  mention  in  this  connection  that  a  plantation 
of  about  7  acres  in  the  city  forest  of  Frankfort-on-the-Main  during  the 
eighteen  years  ending  1881  brought  8115  rent  per  year  for  the  privi- 
lege of  seed  collecting  alone;  failing  to  produce  seed  only  three  out  of 
the  eighteen  years  and  yielding  a  maximum  of  8500  rent  during  one 
of  the  eighteen  years;  much  of  the  seed  iinding  a  market  in  the  United 
States. 

Besides  the  white  pine,  the  black  locust  has  also  for  quite  a  h)ng  time 
Ibnnd  a  home  in  the  plantations  of  Europe,  but  the  spocico  which  are 
now  proi)agated  in  large  quantities,  having  after  trial  shown  superior 
advantages  in  behavior  and  growth,  are  our  Pacifu^  coast  conifers,  the 
Sitka  spi'uce,  the  Douglas  spruce,  the  Lawsons  cypress,  and  the  Port 
Oxford  cedar,  sections  and  photographs  of  which,  grown  in  Germany, 
were  exhibitiid,  as  well  as  of  black  walnut  and  hickory.  These  trees 
are  now  used  to  plant  into  fail  places  or  openings,  in  groups  or  single 
individuals,  and  arc  especially  prizcnl  for  their  soil  improving  qualities 
and  their  rapid  growth. 

The  methods  of  maimgement  for  natural  repro<luction  are  generally 
(livided  into  thr(»e  classes,  namely,  the  coppice,  when  reproduction  is 
expected  from  the  stunq)s;  the  standard  coppice,  when  part  of  the 
growth  consists  of  sprouts  from  the  stump,  and  another  part  of  seedling 
trees;  and  the  timber  or  high  Ibiest,  when  trees  are  grown  to  maturity 
and,  unless  harvested  and  replanted,  rei)r(>duction  is  effected  entirely 
by  natural  sowing. 

COPPICE   MANAGEMENT. 

This  i)ractice  is  employed  for  the  production  of  firewood,  tan  bark, 
charcoal,  ami  wood  of  small  dimensions,  and  is  mostly  applicable  only 
to  deciduous  trees.  The  capacity  of  reprijduction  from  the  stumj)  is 
possessed  by  different  si)ecies  in  different  degrees,  and  depends  also  on 
climate  and  soil;  sliallow  soil  produces  weaker  but  more  numerous 
shoots  than  a  deep,  rich  soil,  and  a  mild  climate  is  most  favorable  to  a 
continuance  of  the  reproductive  power.  With  most  trees  this  capacity 
decreases  after  the  period  of  greatest  height- growth;  they  should 
therefore  be  cut  before  the  thirtieth  year,  in  order  not  to  exhaust  the 
stocks  too  much.     The  oak  coppices  for  tan  bark  are  managed  in  a 
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rotation  of  from  ten  to  twenty  years.  Regard  to  tbe  preservation  of 
reprodttctivity  makes  it  necessary  to  avoid  cutting  daring  lieav^*^  frost, 
to  make  a  smooth  cut  without  severing  tbe  bark  from  the  stem,  and  to 
make  it  as  low  as  iK>ssible,  thus  reducing  liability  to  injuries  of  the 
stump  and  inducing  the  formation  of  independent  roots  by  tlie  sprouts. 

It  will  bo  found  often  tliat  on  poor  and  shallow  soil  trees  will  cease  to 
thrive,  their  tops  dying.  Li  such  cases  it  is  a  Vvise  policy  to  cut  them 
down,  thus  getting  new,  thrifty  shoots,  for  which  the  largej?root  system 
of  tlie  old  tree  can  more  readily  provide.  This  practice  may  also  be 
resorted  to  in  order  to  get  a  quick^  straight  growth,  as  sprouts  grow 
more  rapidly  than  necdlings,  the  increased  proportion  of  root  to  the 
part  above  ground  giving  more  favorable  conditions  of  food  r.upply. 
It  muiit  not  be  forgotten,  however,  that  this  advantage  has  to  be  com- 
penyateil  somewhere  else  by  a  disad vantiige ;  sprouts,  though  growing 
last  in  theii'  youth,  cease  to  grow  in  height  at  a  comparatively  early 
period^  and  for  the  production  of  long  timber  such  practice  would  be 
detiimental. 

RegiU'd  to  the  preservation  of  favorable  soil  conditions,  which  suffer 
by  oft  repeated  clearhig,  requires  the  planting  of  new  stocks  where  old 
ones  have  failed.  Mixed  growth,  as  everywhere,  gives  the  best  result. 
Oaks,  walnut,  hickory,  chestnut,  elm,  maiples,  birch,  cherry,  linden, 
catalpa,  and  the  locust  also,  with  its  root- sprouting  habit,  can  be  used 
for  such  purpose. 

If,  when  cutting  off  the  sprouts,  at  the  age  of  from  ten  to  twenty 
yearwS,  some  trees  are  left  to  grow  to  larger  size,  thus  coriibining  the 
coppice  with  timber  forest,  a  management  results  which  the  Germans 
call  ''Mittehvaldj"  and  which  we  may  call  eitandard  coppice  manage- 
ment. 

STANDARD    COPPICE. 

This  is  the  method  of  ma^iagemcnt  which  in  our  country  deserves 
most  attention,  especially  in  the  Western  prairie  States,  Avhere  the 
production  of  firewood  and  timber  of  small  dimensions  is  of  first  impor- 
tance, tl^ough  the  timber  forest,  for  the  production  of  larger  and  stronger 
timbers,  should  not  be  neglected.  The  advantages  of  this  method  of 
managejnent,  combining  those  of  the  copiucc  and  of  the  timber  forest, 
arc: 

(1)  A  lar^rr  yield  of  woml  p^*  aero  in  a  short  time. 

(2)  A  better  quality  of  wood. 

(3)  A  production  of  wood  of  valuable  and  v:vriou8  dimensions  in  tlie  sbortcBt 

tinio  with  hardly  any  additional  cost. 

(4)  Tlic  possibility  of  giving  closer  attention  to  the  growth  an<l  requirementa 

of  single  individuals  and  of  each  species. 

(5)  A  ready  .v.ul  certain  reproduction. 

(G)  The  pos.'iibility  of  collecting  or  using  for  reforestation,  in  addition  to  the 
coppice  stocks,  tho  seeds  of  the  standards. 

Theobjections  to  this  mode  of  treatment  are  the  production  of  branches 
on  the  standards  wlieu  freed  from  surrounding  growth,  and  the  fact 
that  the  standards  act  more  or  less  injuriously  on  the  underwood  which 
they  overtop. 

The  first  objection  can  be  overcome  to  a  certain  extent  by  pruning, 
and  the  second,  by  proper  selection  and  adjustment  of  coppice-wood 
and  stjindards.  The  selection  of  standards — which  preferably  should 
be  seedlings,  as  coppice-shoots  are  more  likely  to  deteriorate  in  later 
life — must  bo  not  only  from  such  species  as  by  isolation  will  grow  into 
more  useful  timber^  but,  if  possible,  from  those  which  have  thin  foliage, 
thus  causing  tho  least  injury  by  their  cover  to  the  underwood.    The 
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latter  sliould  of  course  bo  taken  from  those  Idiids  that  will  best  endan 
shnde.    Oaks,  aslies,  maples,  locust,  honey  locust,  larch,  bald  cypreBS| 
a  few  birches,  and  perhaps  an  occasional  aspen,  answer  well  for  the 
standards;  the  selection  for  such  should  naturally  be  from  the  b€W^ 
grown  straight  trees.    The  number  of  standards  to  be  held  over  for 
timber  depends  upon  the  species  and  upon  the  amount  of  undergrowth 
which  the  forester  desires  to  secure.    The  shadier  and  tliemorenomer- 
ous  the  standards,  the  more  will  the  growth  of  the  coppice  be  8iip- 
pressed.    From  a  first  i)lantation  one  would  naturally  be  inclined  to 
reserve  and  hold  over  all  the  well-grown  valuable  saplings.     The  cop- 
I)i(;e  is  of  course  treated  as  described  above. 

As  before  mentioned,  on  account  of  the  free  enjoyment  of  light  whieh 
the  standards  have,  they  not  only  develop  larger  diameters  but  alflo 
furnish  quicker-grown  wood  (which  in  deciduous  trees  is  usually  the 
best)  and  bear  seed  earlier,  by  which  the  reproduction  of  the  rorest 
from  the  stump  is  supplemented  and  assisted.  Any  failing  plantation 
of  mixed  growth,  consisting  of  tree^s  ca])able  of  re[>roduction  by  coppice. 
may  be  recuperated  by  cutting  the  larger  part  back  to  the  stump  ana 
reserving  only  the  most  i)romising  trees  for  standards. 

If  equally  well-grown  coppice  and  standards  are  desired,  a  regular 
distribution  of  the  standards,  mostly  of  the  light-needing,  thin-foliaged 
kinds,  should  be  made;  if  prominence  is  given  to  the  production  of  use- 
ful sizes,  tlie  standards  may  be  held  over  in  groups  and  iu  regularly 
distributed  specimens,  in  which  case  those  of  the  shade- enduring  kinds 
are  best  in  groui)s. 

TUE    TIMBKR  FOREST. 

In  the  timber-forest  management  we  may  note  various  methods:  The 
method  of  selection  (Plenterwald),  in  accordance  with  which  only  trees 
of  certain  size  are  cut  throughout  the  whole  forest,  and  the  openings 
are  expected  to  fill  up  with  an  after-growth  sown  by  the  remaining  trees. 
This  method  prevailed  in  former  ages,  but  was  finally  almost  every- 
wlicre  abandoned  because  of  the  difficulty  of  organized  administra- 
tion and  control  of  such  an  irregular  forest  containing  trees  o£all  ages, 
and  because  the  aftergrowth  is  apt  to  progress  but  slowly  with  forwud- 
grown  trees  surrounding  and  overshadowing  it,  or  may  consist  of  worth- 
less kinds.  Of  late  a  revival  of  this  method  with  various  modifica- 
tions designed  to  meet  the  objections  is  noticeable;  the  advantage  of 
keeping  the  soil  constantly  shaded  and  thereby  preserving  the  soil 
moisture  also  recommending  this  method.  j\Iore  uniform  growihs, 
more  n^gular  distribution  of  age  classes,  and  a  more  regulated  admin- 
istration was  possible  by  various  'MCgeneration  methods,"  by  which  a 
certain  area — a  compartment — would  betaken  in  hand  and  the  cutting 
so  systeuuitically  directed  that  not  only  a  uniform  young  growth  woola 
si)ring  ui)  through  the  whole  compartment,  but  by  the  gradual  removal 
of  the  mother  trees  light  would  be  given  to  the  young  growth  as  needed 
for  its  best  development.  This  method  (Femelschlag)  is  almost  exclu- 
sively practiced  in  the  extensive  beech  forests,  somewhat  in  the  follow- 
ing manner: 

IIEGKNKIIATION   METHODS. 

In  the  first  place  it  is  necessary  to  know  the  period  at  which  a  flill 
seed  year  may  bo  eiipected.  This  differs  according  to  locality  and 
kind.  One  or  more  years  before  such  a  seed  year  is  expected  the 
hithert-o  dense  crown  cover  is  broken  by  a  ])reparatory  cutting  of  the 
inferior  timber,  enough  being  taken  out  to  let  in  some  lights  or  rather 
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warm  sunsliine,  which  favors  a  fuller  developineutcf  seed,  the  iucreased 
oireulation  of  air  and  light  at  the  same  time  hasteniDg  the  decomx)osi- 
tion  of  the  leaf-mold  and  thus  forming  au  acceptable  seed  bed. 

As  soon  as  the  seed  has  dropped  to  the  soil,  and  i)erhaps,  in  the  case 
of  acorns  and  nuts,  been  covered  by  allowing  y)ig3  to  run  where  it  has 
fallen,  a  second  cutting  takes  place  nnifoimly  over  the  area  to  be 
regenerated,  in  order  that  the  seeds  may  have  the  best  chance  for 
germination — air,  moisture,  and  heat  to  some  degree  being  necessary — 
and  that  the  seedlings  may  have  a  proper  enjoyment  of  light  for  their 
best  development  and  yet  not  be  exposed  too  much  to  the  hot  rays  of 
the  sun,  which,  by  producing  too  rapid  evaporation  and  drying  up  the 
needful  soil  moisture,  would  endanger  the  tender  seedlings.  This  cut- 
ting requires  the  nicest  adjustment,  according  to  the  state  of  the  soil, 
climatic  conditions,  and  the  requirements  of  seedlings  of  different 
kinds. 

While  the  beech  requires  the  darkest  shade,  the  pine  tribe  and  the 
oaks  demand  more  light,  and  should,  by  the  successive  cuttings,  be 
early  freed  from  the  shade  of  the  mother  trees.  Beech  seedlings  are 
more  tender,  and  only  by  the  gradual  removal  (often  protracted 
through  many  years)  of  the  shelter  of  the  parent  trees  can  they  be 
accustomed  to  shift  for  themselves  without  liability  of  being  killed  by 
frost.  The  final  cutting  of  the  former  generation  of  trees  leaves  many 
thousand  little  seedlings  closely  covering  the  soil  with  a  dense  shade. 

That  the  method  of  management  must  differ  according  to  species  and 
local  conditions  is  evident;  and  in  a  mixed  forest  esi)ecially  are  the  best 
skill  and  judgment  of  the  forester  required  to  insure  favorable  condi- 
tions for  each  kind  to  be  reproduced.  It  is  to  be  expected  that  such 
seedlings  are  rarely  satisfactory  over  the  whole  area,  and  that  bare 
pla<ies  of  too  large  extent  must  be  artificially  sown  or  planted. 

Another  method  is  the  "  management  in  echelons"  ^Coulissen,  Saum- 
Bchlag),  which  consists  in  making  the  clearings  in  strips,  and  awaiting 
the  seeding  of  the  clearing  from  the  neighboring  growth.  It  is  appli- 
cable to  species  with  light  seeds,  which  the  wind  can  carry  over  the 
area  to  be  seeded,  such  as  larches,  firs,  spruces,  most  pines,  etc. 

The  cuttings  are  made  as  much  as  possible  in  an  oblong  shape,  with 
the  longest  side  at  right  angles  to  the  direction  of  the  prevailing  winds. 
The  breadth  of  the  clearing,  on  which  occasional  reserves  of  not  too 
spreading  crowns  may  be  left,  depends  of  course  on  the  distance  to 
which  the  wind  can  easily  carry  the  seed  which  is  to  cover  the  cleared 
area.  Observation  and  experience  will  determine  the  distance.  In 
Germany,  foB-spruce  and  pine,  this  has  been  found  to  be  twice  the 
height  of  Ike  tree;  for  larch,  five  or  six  times  the  height;  for  fir,  not 
more  than  one  shaft's  length.  From  200  to  360  feet  is  perhaps  the  range 
over  which  seeding  may  be  thus  expected.  One  year  rarely  suffices 
to  cover  the  clear^  area  with  young  growth,  and  it  takes  longer  in 
proportion  to  the  breadth  of  the  cutting.  This  method  is  very  much 
less  certain  in  its  forestal  results  than  the  next  named,  and  more  often 
requires  the  helping  hand  of  the  planter  to  fill  out  bare  places  left 
uncovered  by  the  natural  seeding.  But  it  is  the  one  that  seems  to 
interfere  least  with  our  present  habits  of  lumbering,  and  with  it  even- 
tually the  first  elements  of  forestry  may  be  introduced  into  lumbering 
operations. 

To  be  sure,  it  requires  from  three  to  eight  times  the  area  usually  brought 
under  operation,  but  instead  of  going  over  the  whole  area  every  year 
it  may  be  operated  in  a  number  of  small  camps  systematically  placed 
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along  a  central  road  connecting  tiie  cliffereut  camps  or  onttings  with 
the  mill.  An  Icloai  arrangement  of  such  managf^naeiit  may  be  sketched 
thus: 

Slippage  we  have  to  supply  a  mill  with  2,000^000  feet  from  pine  Lmds, 
eutting  8,(H)0  feet  an  acre,  trees  which  bear  seed  every  two  years,  and 
let  the  iMM-i'vXl  in  which  full  reforestation  can  be  expected  bo  six  years. 
Tlieu  a  ti-act  of  2,/i00  acres,  or  an  area  of  about  3  miles  long  and  1^ 
miles  broad,  must  bo  taken  together  in  operation. 

Dividing  the  tract  by  a  cenrti*al  road  on  which  the  mill  is  situated 
and  inukini;  tlie  cuttings  300  feet  wide  by  1^  miles  long,  each  catting 
will  contain  bi  acres,  aud  alxout  five  such  cuttings  will  famish  one 
year's  supply,  with  an  average  haulage  of  less  than  one  mile  to  mill — 
twenty-six  cuttings  will  be  located  on  each  side  of  the  road« 

IMPllOVEMENT    CUTTINGS   AND   TIIIN^S'INGS. 

When  the  area  thus  treated  is  covered  with  the  now  growing  crop, 
there  are  in  such  a  growth,  of  course,  more  individuals  to  the  acre 
than  can  be  expected  to  develop.  A  struggle  for  existence  soon 
begins,  and  a  constant  natural  thinning  out  is  the  result,  requiring 
the  judicious  aid  of  the  forester  to  produce  a  desirable  terminatiou  of 
the  struggle.  In  this  the  one  point  nevei-  to  be  lost  sight  of  is  to  keep 
the  soil  well  shadetl.  In  fixct,  with  this  one  general  rule  in  view,  a 
practical  man  will  usually  make  but  lew  mistakes  in  the  removal  of 
trees  when  necessity  for  it  appears,  wliich  does  not  occur  nutil  the 
stems  have  r<Miche<l  the  size  of  hop  poles.  Before  that  time  the  clear- 
ings are  mainly  to  aftbrd  protection  to  the  slower-growing  and  more 
vahiable  species  by  removing  or  cutting  back  the  qnicker-growiug 
and  inferior  kinds.  By  no  mciins,  however,  sliouhl  the  small  slirub 
vegetation  ever  l>e  disturbed  unless  spreading  over  valuable  timber 
growth.  So  far  iix>ni  injuring  the  future  trees  of  the  forest  tliis  under- 
growth is  a  decided  benefit,  keeping  the  soil  shaded  and  sheltered 
against  winds  and  therefore  moist,  and  adding  to  its  richness  by  the 
decay  of  its  leaf  mold.  On  the  other  hand,  if  of  two  or  more  valuable 
kinds  one  throatc^ns  to  overtop  the  other  and  to  shade  it  out,  the  ax 
may  properly  do  its  work  in  preserving  the  deserving  weaker  one. 
Thc([uc.stion,  whether  a  more  vigonms  clearing  tmt  in  tlie  earlier  stages 
of  development  does  not  favor  better  development  of  the  renminiug 
growth  without  injury  to  soil  conditions,  is  still  an  ox>eu  one,  though 
ex])eriments  for  its  solution  have  been  instituted. 

IJp  to  a  certain  point  the  cliect  of  the  struggle  between  tiio  trees  of 
an  oven-grown  thicket  must  be  considered  distinctly  usefulgihiF  forcing 
height  gi'owth  and  showing  more  clearly  which  are  the  indr^anls  <rf 
weak  constitution  and  therefore  not  destined  to  becon)e  the  dorainaut 
growth  of  the  forest.  Au^ong  tlii.s  class,  which  wo  may  call  the  over- 
shculed,  ]>roc(*ed3  mainly  tht*  W(irk  of  iuterlucation,  i.  e.,  the  periodical 
thinnings  which  are  mad<^  for  tlie  purpose  of  stimulating  increased 
development  in  the  dominant  or  ''forward"  trees,  by  securing  to  tkcse 
increased  enjoyment  of  light  an<l  room. 

How  this  struggle  for  lifo  and  supremacy,  by  exclusion  from  the 
neighbor  of  the  neces-<ary  I'actor  of  existence — light — ^i>rococds  in  a 
naturally  growr  for€;?.t,  is  shown  in  the  following  interesting  table, 
which  Mas  obtaine<l  by  counting  the  trees  of  a  naturally  grown  dense 
Norway  spruce  forest  at  dillerent  ages : 
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Such  a  table  is  instructive  in  many  ways.  It  shows  that  the  struggle 
fior  dominance  is  severest  in  the  penod  from  the  tweuti«^th  to  the  for- 
tieth year,  gradually  decreasing  with  advancing  age.  From  this  we 
may  infer  that  iuterlucations  are  most  effective  in  the  earlier  period. 
It  shows  us  that  those  trees  which  are  now  dominant,  seemingly  in  fuH 
vigor,  may  yet  be  overshadowed  and  at  last  subdued  by  their  neigh- 
bors. Thus  we  may  group  the  trees  of  the  naturally  grown  forest  into 
the  following  cla^sses: 

TREE  CLASSES:  CLASSIFICATION  ACCORDING  TO  CROWN  DEVELOPMENT. 


AFTER   KBAFT. 
{Used  tB  deifrmbilng  the  Aegrce  of  tbinningt  ftod  removala  for  reprodaction.} 

!ClmM  1. — ^Pretloniinnnt  trees  with  higrbly  developed  ctowtib. 
CloMB  ^.-Codomlnant  tree,  with  tolerably  well   dereloped 
crowns* 
ClaM  S. — Suhdominant  trees  with  normal  crowns,  bnt  poorly 
developed  and  crowded  above. 
Cla8»  4, — ^Dominated  trees  with  crowns  poorly  developed  and 
crowded  laterally. 
(a)  crowns  wedged  in  laterally,  yet  not  over- 
topped. 
(6)  crowns  conipresseil,  partly  overtopped. 
Cla99  5. — Suppressed  trees,  entirely  overtopped. 

(a)  eiowna  still  having  vitality  (shade  endnxw 

ing  species). 
(6)  crowns  dying  or  dead. 

An  illastratiOQ  of  the  appearsmce  of  tUose  tree  (Masses  will  be  found 
page  304  of  this  Heport. 


Dominated  or  inferior 
growth. 


DEGREES  OF   TIUXXIXG. 


The  degrees  of  thinning  usually  resorted  to  are  the  following: 

(1)  Slight  thinning  takes  out  trees  of  class  5. 

(2)  Modei-ate  thinning  takes  out  trees  of  class  5  and  Ah, 

(3)  Severe  thinning  takes  out  trees  of  class  5,  4,  and  sometsmes  3. 


KIXD   OF  Tn  INNINGS. 

Thiuniuga  are  usually  made  for  the  following  purposes: 

(1)  Improvement  cuttings^  to  improve  the  composition  of  the  forest 
and  give  advantage  to  the  better  kinds. 

(2)  Interlucations,  to  improve  the  form  and  hasten  development  of 
young  timber. 

(3)  Regeneration  cuttings,  to  produce  favorable  conditions  for  seed 
formation  and  reproduction  of  the  forest. 

(4)  Accretion  cuttings,  to  improve  rate  of  diameter  growth  in  older 
timber. 

Thinnings  are  to  open  the  crown-cover^  giving  access  to  light  and  aii. 


356      REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

their  object  beiug  to  accelerate  decomposition  of  the  litter  and  torn  it 
into  available  plant  food;  to  improve  the  form  and  hasten  the  develop- 
ment of  the  remaining  growth.  The  degree  of  thinnings  depends  on 
soil,  species,  and  age  and  is  best  determined  as  a  proportiou  between 
the  present  growth  and  that  which  is  to  remain  with  reference  either  to 
crown-cover,  mass,  or  diameter. 

By  thinnings  or  interlucations  we  imitate,  assist,  anticipate  natare 
in  this  process  of  elimination,  and,  according  to  the  degree  of  our  thin- 
ning, we  speak  of  a  light  or,  as  the  Germans  call  it,  '^  dark"  interlaca- 
tion,  which  removes  only  the  suppressed,  dead,  and  dying  stems;  a 
moderate  one,  which  takes  all  the  overgrown;  and  a  severe  one,  which 
attacks  also  the  lowest  grades  of  the  forward-grown,  and  even  interrupts 
somev.'hat  the  upper  crown  cover.  The  degree  of  interiucation  to  be 
practiced  depends  greatly  ou  the  soil  and  the  exposuie;  a  "  dark"  inter- 
iucation is  in  most  cases  sufticient. 

The  necessity  of  a  severer  interiucation  presents  itself  in  a  growth 
with  an  unuruially  large  number  of  trees  of  uniform  caliber,  where  some- 
times the  struggle  for  supremacy  is  unduly  prolonged  and  the  lessening 
of  overstock  is  needed  to  secure  the  development  of  larger  dimensions. 
Predominant  trees  ought  to  bo  taken  only  exceptionally,  when  a  more 
valuable  kind,  which  wo  want  to  favor — as,  for  instance,  white  oak — is 
in  danger  of  being  overwhelmed  by  a  less  valuable  overgrowing  neigh- 
bor, or  when,  on  account  of  some  peculiarities  of  a  foregrown  species  of 
tree,  detrimental  consequences  must  be  anticij)ated. 

A  deep,  rich  soil,  with  abundant  moisture,  on  northern  and  north- 
western exposures,  will  endure  a  severe  interiucation  with  least  injury, 
because  the  vigorous  growth  due  to  its  favorable  conditions  will  soon- 
est close  any  gaps.  On  the  other  hand,  it  will  almost  always  be  well 
to  leave  even  suppressed  trees  on  thin  and  dry  soils  and  those  exposed 
places  where  by  their  removal  entrance  would  be  given  to  drying  winds 
and  sun. 

The  degree  of  thinning  depends  also  a  great  deal  on  the  species 
forming  the  forest.  In  another  place  we  have  pointed  out  the  impor- 
tance of  the  classification  of  the  diflerent  species  with  reference  to  their 
relation  to  light  and  shade,  as  shade-enduring  and  light-needing.  This 
classification  has  some  bearing  on  the  degree  of  interiucation.  Those 
kinds  which  require  for  their  development  a  larger  amount  of  light 
would  naturally  show  in  a  dense  growth  a  greater  proportion  of  sup- 
I)ressed  tnjcs,  and  consequently  a  severer  interiucation  would  be  indi- 
cated. On  the  other  hand,  these  very  species  are  the  least  capably  of 
l)reserving  fa^  orable  soil-conditions,  because  their  naturally  thin  foliage 
not  only  does  little  toward  the  increase  of  the  layer  of  humus,  but  does 
not  efiiciently  exclude  the  rays  of  the  sun,  es])ecially  as  they  have  the 
tendency  with  increasing  age  to  thin  out  still  more  in  their  leafage. 
Q'liey  are,  therefore,  the  most  difticiUt  to  manage,  and  the  continuity  of 
their  crowns  must  be  most  carefully  jneserved. 

The  time  when  the  lirst  thinning  should  take  place  is  generally  deter- 
mined by  the  possibility  of  nmrketing  the  extracted  material  at  a  price 
which  will  cover  at  least  the  exi)ense  of  the  operation.  This  is,  how- 
evei',  not  always  i)ossible,  and  the  consideration  of  the  increase  in  vs^ae 
of  the  remaining  growth,  or  rather  of  the  detriment  to  the  same  by 
omission  of  timely  thinning,  may  then  be  conclusive. 

On  good  soil  and  on  mild  exposures  interiucation  may  take  place 
earliest,  because  here  the  growth  is  rankest  and  a  difl'erence  in  the 
development  of  the  dilferent  stems  is  soonest  noticeable.  Light-needing 
and  quicker-growing  kinds  show  similar  conditions  to  those  gi*owu  on 
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good  soil,  and  here,  therefore,  early  thinnings  are  desirable.  In  these 
cases  the  thinnings  have  also  to  be  repeated  oftenest,  especially  during 
the  period  of  prevalent  height  accretion.  Absolute  rules  as  to  the  time 
for  interlucatious  and  their  periodical  repetition  evidently  can  not  be 
given.  The  peculiar  conditions  of  each  individual  case  alone  can  deter- 
mine this.  The  golden  rule,  however,  is,  early,  often,  moderately. 
The  right  time  for  the  beginning  of  these  regular  and  periodical  inter- 
lucations  is  generally  considered  to  have  arrived  when  the  natural 
thinning  out  before  mentioned  commences  and  shows  the  need  of  the 
operation.  This  occurs  generally  when  the  crop  has  attained  the  size 
of  hop  poles.  At  this  stage  the  well-marked  difference  in  size  of  the 
suppressed  trees  will  point  them  out  as  having  to  fall,  and  there  will 
not  be  much  risk  of  making  any  gross  mistakes.  Until  the  trees  have 
attained  their  full  height  the  thinning  should  remain  moderate.  From 
this  time  forward  it  will  prove  expedient  to  open  out  the  stock  more 
freely,  without  ever  going  so  far  as  to  thin  severely.  Within  the  last 
few  years  new  and  revolutionary  ideas  regarding  principles  and  methods 
to  prevail  in  thinnings  are  gaining  ground,  which  we  have  not  space 
here  to  discuss.. 

UNDER-PLANTING. 

All  these  manipulations  experience  modifications  according  to  circum- 
stances, different  species  and  soil  conditions  requiring  diflerent  treat- 
ment. One  of  the  most  interesting  modifications,  the  results  of  which 
m  a  given  district  were  fully  exhibited,  is  the  v.  Seebach  management  in 
beech  forests.  Such  a  management,  which  contem])lates  the  production 
of  heavier  timber  in  the  shortest  time,  tries  to  take  advantage  of  the 
increase  in  accretion  dueto  an  increaseof  lightwhich  is  secured  by  severe 
thinning;  and  in  order  to  in^event  thedrying  outof  the  soil  by  such  severe 
thinning  a  cover  of  some  shady  kind  is  established  by  sowing  or  plant- 
ing. This  cover  gradually  dies  off  under  the  shade  of  the  old  timber, 
the  crowns  closing  again  after  a  number  of  years.  The  rate  of  growth 
in  a  stand  of  70  to  80  years  was  thereby  increased  from  61  cubic  feet 
per  acre  and  year  to  77  cubic  feet  per  acre  and  year,  while  a  neigh- 
bornig  stand,  otherwise  the  same,  but  not  so  treated,  increased  by  only 
(iO  cubic  feet,  distribuled  over  a  larger  number  of  trees. 

The  same  method  is  applied  to  the  production  of  heavy  oak  timber. 
In  this  case  the  oak  giowth  is  thinned  out  when  about  60  years  old  and 
"underplanted"  with  beech.  It  may  also  be  applied  to  older  growths 
with  advantage,  as  appears  from  the  following  results: 

A  vstand  of  oaks  150  to  160  years  old  in  1840  was  thinned  to  96  trees 
per  acre,  averaging  37  cubic  feet  of  wood  per  tree,  the  cleared  space 
being  **underplanted"  with  beech  and  spruce.  In  1887  the  oaks,  now 
190  to  200  years  old,  of  which  59  trees  only  were  left,  contained  56 
cubic  i'eet  in  the  average,  thus  growing  during  the  last  forty  years  more 
than  one-half  as  much  as  during  the  one  hundred  and  fifty  to  one 
huiidied  and  sixty  years  previous  to  the  operation,  i.  e.  doubling  the 
rate  of  growth.  In  this  case,  under  the  light-foliaged  oaks,  some  of 
the  beech  and  spruce  developed  sufficiently  to  furnitih  marketable 
material. 

With  Scotch  pine  it  has  been  found  in  one  case  that  while  the  aver- 
age accretion  of  a  stand  120  years  old  under  ordinary  condition  was 
about  59  cubic  feet  per  acre  and  year — the  yield  by  thinning  included — 
a  stand  underplanted  with  beech  showed  an  accretion  of  100  cubic  feet 
per  acre  and  year,  besides  much  better  log  sizes  and  earlier  supply  of 
saw  timber. 
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Translated  into  money  an  example  from  Bavaria  may  be  cited  as  fi)^ 
lows: 

On  ono  arro  of  piTio  80  years  oM,  miderplnntcil  at  a  cost  of  ^2.85  por  acre  with 
beech  uow  40yoai'8  old,  tlioro  were  foiind — 


TirM  •>f 


Cuhicft. 

la'^pinf-.i I  .V22 

2.:XUW'c«li ;  150 

Totiil I  4T»* 


Avcmsa 

aniiiinl 

accretion 

peracra. 


Siipposiii;;  this  stand  to  ho  left  forty  yonrs  longer,  it  uny  be  fi^iirctl  that  the  pine 
TTonhl  bring  $(550  nnd  tlic  bcerh  ^rl'iO;  total  ]»cr  aero,  $770,*  of  which  $49  vrun  yielded 
in  thiuuin<j;.s.  White  \t\\\K.  withont  nudcrgruwing  is  expcotod  to  produce  ozily  $1320 
per  acre  when  120  year.-*  ohl. 

As  a  basis  for  the  luanageineiit  of  thinning  and  tlie  liiglicst  cft'ect  of 
the  r-ame  upon  tlio  increase  in  the  mass  of  trees  and  the  material  pro- 
dnc't,  intinnitc  studies  have  been  made  into  the  influences  of  various 
condition:^,  upon  the  accretion  of  trees  and  forests,  results  of  which 
were  shown  in  charts  and  sections. 

Siini)ly  to  indicate  tlie  neceissity  for  the  forester  to  study  the  anatomy 
and  (juaJity  of  the  wood  material,  a  study  collection  of  thin  sections 
for  cxaminittion  with  tiie  magnifying  glass,  prepared  by  the  father  of 
timber  physics,  Dr.  11.  Nordlinger,  was  also  shown. 

FORESTRY  EDUCATION  AND  FORESTRY  LITERATURE. 

To  be  sure,  the  hi;xhly  elaborate  system  of  forest  administration  and 
forest  management  here  outlino<l  could  not  be  developed  or  maintained 
without  a  Ri>ccial  hi^j^h-grade  education  of  those  who  direct  the  work. 
This  education  is  provided  for  in  the  most  ample  manner^and  consists 
not  only  in  theoretical  studies  at  schools,  academio^s,  and  universities, 
but  al^■o  in  practi(^al  studies  in  the  forest  itself  under  the  guidance  of 
competent  and  exiKnienced  forest  managers. 

The  course  which  applicants  for  positions  in  the  higher  administra- 
tive forestry  service  are  expected  to  follow,  with  more  or  less  modifica- 
tion in  the  dilieront  states,  may  be  brielly  (mtlined  liere: 

After  i)romotion  from  college  the  student  goes  into  the  woods  for  a 
short  period  (one-lialf  to  one  year)  to  acquaint  himself,  under  the  guid- 
ance of  a  district  manager,  with  the  general  features  of  the  business  he 
proiK>ses  to  engage  in,  and  thereby  tests  his  ]>robable  fitness  for  it.  He 
then  visits  for  two  and  one-half  or  three  years  a  forestry  school  (called 
academy  when  by  itself,  v»hen  at  a  university  it  is  connected  with  the 
*'  faculty'-  for  national  economy),  where  theoretical  studies  with  demou- 
strations  in  the  forest  are  pursued. 

After  examination  and  promotion  the  apidicant  is  bound  at  his  own 
ex])ense  to  occni>y  himself  for  two  yeiirs  at  least  in  studying  the  prac- 
tice in  various  districts,  changing  from  place  (o  place.  If  occupation 
ran  be  found  for  him  he  is  em])loyed  at  small  daily  wages  on  some  sci- 
entiiic  or  administrative  work,  always  keeping  an  oflicial  diary  of  bis 
doings  and  observations,  certiiied  to  by  the  district  manager  with  whom 
he  stays,  and  wliich  forms  part  of  his  linal  examination.  For  nine 
months  during  this  time  he  must  continuously  perfoim  all  the  duties  of 
a  lower  ollicial — a  ranger — for  a  whole  or  part  of  a  range,  and  some- 
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times  also  for  a  given  time  certain  functions  of  a  district  manager. 
Then,  after  two  years  of  law  studies  at  a  university,  he  enters  into  a 
close  and  difilcult  examination  for  a  position  as  district  manager,  last- 
ing eight  to  ten  days.  By  passing  this  hois  placed  on  the  list  of  eligi- 
bles,  and  has  thereby  secured  a  light,  enforeible  in  the  courts  if  need 
be,  to  a  position  when  a  vaciincy  arises  and  his  name  is  reached  in  the 
order  of  the  list.  This,  in  Prussia,  may  now  be  within  eight  or  ten 
years  after  listing.  During  the  interval  lie  may  be,  and  mostly  is, 
employed  on  daily  wages  in  various  sorts  of  scientific  and  administra- 
tive work,  such  as  revising  and  making  new  valuations,  laying  out 
roadi$,  acting  as  tutor  at  the  academies,  or  as  assistant  to  district 
managers,  or  else  taking  the  place  of  a  man:^er  temporarily,  etc. 

The  higher  administrative  olnces  are  lilled  by  selcctioiis  from  the 
managers,  length  of  service  counting  only  when  special  fitnes:^  for  tlio 
kind  of  work  rcQ^uired  accompanies  it;  so  that,  as  in  the  army,  the 
highest  officer  has  been  through  all  the  gi^adcs  below  and  is  conversant 
with  every  detail  of  the  service.  The  pay  is  small,  graded  in  each  kind 
of  position  according  to  length  of  service  and  somewhat  according  to 
cost  of  Uving  in  different  places.  The  honor  of  the  position,  to  which 
usually  other  honors  arc  added,  its  permanency,  and  the  assurance  of 
a  i>ension,  graded  according  to  length  of  service,  in  case  of  disability 
or  age,  make  up  for  small  salaries.  The  sjilaries,  subject  to  change  from 
time  to  time,  without  adding  the  value  of  perquisites  like  houses,  farm 
lands,  etc.y  range  about  as  follows  in  Prussia: 

1  director  (OUcrlamlforatiueistcr) $3, 600 

4  forest  councilors  ( i^aii<lforstmoist«r) $1,  SCO  to    2, 400 

33  chief  iuspcctoi*8(0bcvfori»tmoistor),  (witli  additions  for  house 

and  traveling  up  to  $1,100) 1,050         1,500 

89  iuBXKictoTS  ( Forst  mci8ter)( witli  addittuoH  for  liousie  and  travel- 
ing up  to  $1,100)  000         1,500 

67i)  district  mana:4er8  (Oberfoecatcr),  (with  a  Iditious  np  to  $825 

and  house  and  field) 500            900 

Zf  390  rangers  (Focratw)  (with  house  and  atlditicnis  up  to  $110) 263             860 

349  guards  (W-aldwaertcr) 100             200 

The  ran^i^ers  (Foerster)  follow  different  courser,  of  instruction,  part 
of  whicli  tbey  receive  in  subordinate  iwsitions  under  district  managers; 
"vrbile  serving  in  the  army  in  special  battalions  (chasseurs)  they  receive 
also  theoretical  instruction,  which  is  vSnpplemented  in  special  schools. 
When  finally  promoted  to  the  responsible  position  of  rangers,  in  which 
mnch  discretion  and  latitnde  are  given  them,  their  pay  amounts  to  from 
$260  to  $3G0,  with  a  house  and  field,  with  the  assurance  of  i>ension  on 
withdrawal. 

It  was  the  i>rivilcgc  of  the  writer  to  visit  nearly  every  higher  forestry 
school  in  Germany,  as  well  as  that  at  Ziiiich,  Switzerland,  and  tosocnre 
some  material  \N'hich  should  aid  in  completing  the  exhibit  and  bring  the 
existence  and  work  of  the  institntiou  to  the  attention  of  our  public. 

In  addition  to  materials  contributed,  which  have  been  mentioned 
before,  the  following  served  more  specially  the  latter  purpose: 

Ebcr.swaldc:  AVater-color  paiutiuf(  coinmoaioratln^  the  50-year  jnbileo  of  the 
institution  in  1880;  portrait  of  tho  director,  Dr.  Dankolman;  photoj^raplis  of 
the  academy  building,  old  and  new;  samples  of  work  of  students,  ia  manu- 
8crii)t  (4  volumes);  catalogues,  xdaus  of  instruction,  etc.;  literature  of  pro- 
fessors. 

Miin<^cn:  Photographs  of  bnilding  and  surroundings;  map  of  city  forest; 
guide  and  map  to  surrounding  forests,  used  for  instruction. 

Thurandi :  Photographs  of  buildings  and  surroundings;  portrait  of  the 
director,  Dr.  Fr.  Judeich;  plan  of  instruction ;  max)  of  surrounding  forests, 
used  for  instruction. 
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Eiseiiuch:  Pbotographs  of  Burrouudinga;  pboto<rrapli8  of  profe^sorn;  luap  of 
ThuTinj;riau Mountains;  three  German  eagles,  puirof  mouutaiu  cocks  (Aaor- 
hahn  and  Birkhahn). 

Tiibiugon:  Map  and  guide  to  the  surrounding  forests,  used  for  instTiiotion ;* 
literature  of  professors. 

Giosscn:  Guide  to  experimental  garden. 

Munich:  Literature  by  professors. 

Ziirich:  A  comprehensive  collection  of  various  materials  specially  prepared 
by  Dr.  Anton  Buhler,  the  competent  occupant  of  the  chair  of  Foresty,  and 
director  of  tho  Forest  Experiment  Station,  especially  ch.irt8  illustrating 
experiments  in  thinning  and  forest  meteorological  observations;  desiSrip- 
tion  of  methods  of  reforesting  denuded  mountain  slopes;  plans  of  forest- 
garden  experiments,  etc.  There  were  also  exhibited  by  various  plans  and 
])hotographs  methods  and  results  of  the  model  forest  administration  of  the 
city  forest  of  Ziirich  uuder  the  competent  manager,  Forstmoistcr  Meister. 

This  opportunity  was  also  used  to  form  an  opinion  as  to  which  of  the 
8  institutions  visited  would  serve  best  the  purpose  of  giving  Amer- 
ican students  of  forestry  that  knowledge  which  they  can  a<squire  only 
in  a  country  where  forestry  has  been  practiced  and  object  lessons  are 
to  be  had,  and  where  the  principles  underlying  forest-crop  production 
or  forest  culture  have  been  fully  developed. 

While  every  one  of  the  institutions  has  some  special  points  to  recom- 
mend it,  be  it  due  to  its  location  or  to  the  personnel  of  its  faculty  or  to 
its  methods  of  organization,  I  have  come  to  the  conclusion  that  all  points 
of  advantage  in  the  institutions  considtired,  together  with  the  objects 
and  nature  of  students  from  the  United  States,  the  choice  should  be 
between  Munich  and  Ziirich,  or  part  of  tho  time  at  each,  with  a  short 
visit  to  either  Eisenach,  Tharandt,  MUnden,  or  Ebcrswalde. 

The  following  table  gives  information  regarding  these  forestry  schools: 

Higher  fur ebiry  schools  in  Germany  for  the  eiUnaliou  of  forent  managers, 

[Austria  and  Swil/.orlainl  iiirhuliMl.] 


Naino  uf  placo. 


Stale. 


1^" '-'-rtve-" 


iDHlniCt- 

or.H  of  for- 
est rv 
brauchv.H 
proper. 


Total 

lunuber 

of  in- 

Htructors. 


At  uiiivcrsitiea 

Gii!:;son 

Tiihin;;on 

Mtiuicli 
At  polytechniciim: 

jKarlaruLc 

Ziirich 

Vieuua 
Separate  academ  iea : 

AsoballVnburg 

Tharaudt 

Ki.seuach 

Ei>'  THwaldo 

Miiiid>'ii 


Ayenige 

Attendauoe 

of  fore«trj 

BtudenU. 


40-50 
60410 
90-100 

16-30 

IS-SO 

130-140 


90-100 
100-185 

86-75 
140-150 

40-00 


f"r  Ih85-'bO 
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The  following  table  will  serve  to  give  an  idea  of  what  instruction  is 
to  be  had  at  these  institations : 

/'/<//!  of  studies  at  Foreat  Academy  Khtr8walde. 


Siibjecfa  of  iiistriictioii. 


FUNDAMENTAL  SCIENCES. 


Natural  gcienef*. 


Geueral  and  theoretic  chemistry 

Special  inorganic  aud  orgnuic  chemistry 
applied 

Physics  aud  uioteorology 


Mineralogy  and  geognosy 

DetiuitioD  uf  minersds  and  rocks 

Reviews  for  organio  natural  sciences 

JBotan^  in  general  and  forest  botany  in 

particular 

Anatomy  of  plants,  yegetable  physiology 

aud  patliology 

M  icroscopy 

Botanical  reviews 

Botanical  excursions,  each  2^  hours 

General  zoology 

Vertebrates 

Invertebrates,  with  special  reference  to 

torest  insects 

Zoulugical  prcy'aratioiis 

Zoological  reviews 

Zoological  excurAious,  each  3  hours 


Total  natural  sciences. 


Malhematici. 

Geodesy 

Interest  aud  rent  account 

Wood-nieaHurlug 

Mathematical  reviews  and  exercises 

Surveying  aud  leveling  exercises,  each 

4  hoiirH , 

Plan-draw  iug  exercises,  2|  hours 


Total  mathematics 


Whole 
number 

of 
hours. 


32 

80 
80 
«0 
20 
16 

64 

60 
20 
20 
80 
16 
80 

80 
10 
20 
96 


Subjerts  (if  inKlriiction. 


!  Whole 
number 

of 
hours. 


rRINCIPAI.  BCIEN'CKS. 


Culti vatiou  of  forests 

Forest  implements 

Geographical  forest  botany 

Protection  of  forests 

Forest  usufruct  and  techuology 

Forest  suivmring 

Appraising  iurests 

Calculation  of  the  valuo  of  forests  aud 

forest  statisticH 

Administration  of  forest  and  huiitiog  . . . 

Redemption  of  rights  of  usage 

Forest  nistory 

Forest  statistics 

Rerlew  of  varions  forest  matters 

Examinations ■ 

Forest  excursions,  each  4  hoars 


840 


Total 


80 
20 
48 
32 
80 
20 
80 

32 
48 
32 
40 
20 
56 
40 
352 


980 


SECONDARY  h;C'IEN<'K8. 

Jurisprudence. 


72 
20 
20 
56 

192 
80 


Civil  law 

Criiniual  law 

Civil  and  criminal  law  r.iiits  and  consti- 
tutional rights 

Juri8i)riidenre 


72 
32 

40 
36 


440 


Leonomie  sciences. 

P  ublic  economy  aud  fi nances 

Total  sura  of  hours  for  fundamental 


Total 

Construction  of  roado 

Hunting 

Shouting  exercises,  2  liours  eacli 


180 
32 
32 
96 


sciences 


Total   sum  of 
flciencoH 

hours 

for 

second 

«ry  1 

1 

Grand  total  ...         

1 
1 

340 


2,648 


Per  cent. 

Fundamental  sciences 50 

Principal  sciences 37 

Secondary  sciences 13 

Average  per  instruction  week  (21  weeks  in  winter,  17  during  summer;  2  winter  courses,  3  summer 
courses) : 

2648 
QQ-  ■--  285  hours,  or  i)er  day,  4*9  boui'x. 

LITERATURE. 

In  addition  to  the  live  teachings,  wbicli  an  able  corps  of  professors 
impart  at  these  institntions  and  that  which  competent  managers  are 
ready  to  impart  to  the  yonng  students  in  the  forest  itself,  a  large  num- 
ber of  weekly,  monthly,  quarterly,  and  annual  journals  and  publications 
are  keeping  the  foresters  and  forestry  students  au  courant  with  the 
progress  of  forestry  science  and  forestry  technique.  Adding  the  pub- 
lications of  this  nature  which  appear  in  Austria  and  Switzerland  in 
the  German  language,  and  which  have  their  constituency  in  Germany 
as  well,  we  can  make  the  following  respectable  list,  not  counting  tho 
journals  of  the  lumber  ti*ade  and  other  related  publications.    Those 
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marked  with  an  asterisk  (•)  are  to  be  found  in  tLe  libraiy  of  the 
Division  of  Forestry;  those  marked  (t)  are  considered  the  best  or  are 
most  comprehensive;  those  marked  ( i)  liave  been  discontinued. 

Gerr.iau  forestry  periodicals. 


Name  of  publicntion. 


Pnbli«h(>(l  n 


All'^iTOoino  Forst-ii.  JngiUeitmig  ^'  f 

Ann  ilern  Waldo 

Aua  ilom  Waldo 

IViitscho  Forat-u.  Jajrdzcituiig 

For!*tliclio  Blaeltcr 

Forstlich-naturwisseiiscliaCtUcho  Zcita<;hrift  *f 

Forstwiisscuschai'tUcIies  Ckfntratblatt '  t 

Jnhresberir.ht  doa  scliloifwchen  For»tvcit?in»  .. 
JaluosbericLtdirri)rcu.s5i.sciien  F.  u.  J.  Gesetz- 

be.'X'.mg. 

Land-u.  Forst-wirtbscluiftlkho  ZciUcIirift 

"hi lujudciior  toFHl lit:ho  Jlcl'fo  * 

Oeatoneichincho  Forat  zoitnng  * 

JJor  ]>faktiscbo  Forstwirt  fuer  dio  Schweiz 

Scbwcizer  Zoitsohrift  I'uor  Forfltweacn 

Tharaudter  forHtllclies  Jahrbiich* ' 

Verhrindlunf»eu  der  Forstvcriiino ! 

Borioht    ucbcr   dio   Voraamiiiliiug  douUclior  1 

ForKtniaMiner.  i 

Znit.-'chriit  fuer  Forat-u.  Jagdwoscu  *  \ 

Zeuiralblatt  fuer  das  pcsamiuto  Forstwcaou  *  t .; 
Zoitjjohrift  der  doutachcu  Forstbcaiuiou 


Frankfurt-on-thc-Mniii 

Hanover 

Frankfurt  on- the- Mo  in 

do 

IVrlin 

Munich 

Koriin 

BroMau 

Berlin 


Issurd— 


Monthly 

lire;r"birly... 

Wcfkiy 

Stiitii  niiiutbly 

MiiiithJy 

— do 


...d.) 

Ahniially 
do  ...'., 


Vionna Qiiortrrly 

Bfrlin >  Irre^laVly ... 

V  ieuua '  V*'  ookl v 

Davos I  '  (1) 

Ziirirh i  <^nart«^rly 

Dresden A nuually 

Various Ao 

do do 


Brrlin  . 
Vienna 


(0 


Monthly 

...do.;. 


(•') 


Eotab- 
liahi-d. 


1fl24 
ISC6 

(?) 

ih 
1843 
18113 
]SJ6 
1B41 
1888 

1886 
1892 
13S3 
(?) 

(») 
1850 


I 


1899 
1875 
(t) 


Shoukl  the  reader  wish  to  colleot  a  library  of  the  most  modern  thought 
on  all  or  any  subject  pertainiiig  to  forestry  in  Germany  the  list  of  books 
found  at  the  Exi)osition  should  satisfy  him,  for  altliongh  the  books  exhib- 
ited do  not  by  any  means  include  even  all  tin*-  best  or  most  co!ni)roben- 
fiive  or  needful  literature,  they  leave  no  subject  untouched. 

ruhlicr.tions  of  Pro/csnot'H  at  fhc  f^nirprsiti/  of  .)fHnich  and  of  other  auihort, 

[I'iij'ulty  uf  I'olilical  K^jononiy  anU  For.^Rtry.] 


Aulh«'r. 


Prof.  Dr.  Kill  1  ( iayer 


Prof.  Dr.  F.  V.  13aur. 


Prof.Dr.  R.Wcbpr.. 
Prof.  Dr.  U.  Mayr. . . 


Prof.  Dr.  K.  Hariiff. 


^i0. 


Subject. 


1  , 
o 

<« 
o 

4  • 

5  < 

C  ' 

I 

I 

« 

9 
10 
11 
1:! 
1:( 
11 
I.') 
IG 
17 
Irt 

r.» 

20 

21  : 

22 
23 
24 
25 

20 


Sylvirulturo. 

Fnre.st  rJJlizatioTJ. 

Till'  ?»Ii.\<;d  iMUVHt, 

Wood  Me:i3uring. 

(ti'  ib'.sy. 

Jnv'si!";5ations  into  Actual  Mass  nad  W*»i;;ht  of  Cordwood  and 


j;:.r' 


If 

iV. 


Tbv  S])ruco:  Its  yipld.  Accrrtion  and  S1)a',)i'. 

Th"  r»«M"'h:  \t{\  Yi«'ld,  AeL-relion  and  Siuij.e. 

Vi'  l;M;jb]es  oi'  Sx»ruee. 

liM'.st  Valuation. 

l';rir..;;r'  Av.nr«l.s  ti>  bn  Oiviii  in  FDr.v^^t  (,'i':*sii>ns. 

A( adiiijy  CT  UniviTMity .' 

Fi)i-.;tlifjjes  <.'»MitralbiaU  (Fonstry  Journal). 

Forc.-it  ExiK-rinient  Stationfl. 

Foro-st  lIv";culation. 

Tbi'  For»Mt«  or  North  Amorica. 

Fr<;in  tho  Forests  of  .)apan. 

■>T'  n(»;craph  on  the  Abletincin  of  Japnn. 

The  Ihx-avof  Wotd. 

Invr  .ti^'alion  into  Growth  and   Yield  of  i)eecb,  SpmcQ,  Piii% 

Fir,  etc. 
I'roritublenejis  of  Mauagcment  for  Timber  in  t^pruco,  and  of  Mjui- 

ai;«'»nent  fi>r  Firewood  in  lb*e<'h. 
ini])orlant  Diseases  of  Forest  lYeos. 
Disoasos  of  Trees. 

Tnvosti;;ations  from  tho  Forest  Botauieal  Institute. 
Tho  Wood  of  Conifers. 
Tliu  Wottd  of  Bcouli  (Uariigand  Webor^ 
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Publiealiom  ofProft»»^t  at  tht  U-tivenity  of  MmniiiK — Cotttinoed. 


A..th... 

Ko. 

SiiiD?.>i. 

Tnif  ■»     R  H  rtl 

7] 

28 
P 

S3 
SB 

!| 

A     tPml    IDfrthictlon    r  Woed 

Tha  Trui  K&c  {llBnlia  licHnumtr, 
AMtmij-  uid  PhyfliuJoaj-  of  TUuiU. 

¥ofa\,  NBtnral  History  Joanul. 
Snedlinjp  of  AbieUnsi-. 

FDmallnu  of  Hurt  in  Troca. 
Auniul  Kutwileal  Bupwta. 

lltjiSeiilDSiguIflcniiceafFareata. 

Pljjai™l  EffecU  «(  FmmIs. 
PpotmrUeaorrorret  Air. 

l!nudbi«k  of  tbc  EutinTKBUtrlwlgc  orFoniatry. 

foniatn  DiollouorJ. 

TtiDrsudlcc  FoKsIry  AuduiI  (JoutiuiI). 

^.^J.^r^,«.dT.I^.- 

Dr.l''  Jndileb 

FOEESTRY   ASSOCIATIONS. 

Forestry  tissociations  tluivo  better  ia  Germany  tlian  in  the  United 
States  anil  lire  of  a  diflcrciit  cliatactcr;  tliey  are  associattonis  of  forest- 
ers, who  practice  what  tbey  preach.  There  is  uo  more  need  of  a  prop- 
aganda for  forestry  than  there  would  be  here  fur  agricultnre,  aitd  the 
discussions,  therefore,  are  moving  in  tcclinieal,  scicntiSc,  and  economic 
directions.  Besides  some  thirty  or  forty  larger  and  smaller  local  asso- 
ciations tiierc  is  hold  every  year  a  forestry  congress,  at  which  the  load- 
ing foresters  discuss  imijortaiit  qaeationa  of  the  day. 

FOREST  £SPJ:itIMEHr  STATIONS, 

In  addition  to  nil  these  means  of  edneation  and  of  advancement  of 
forestry  scieucc,  there  lias  been  develoiied  in  the  last  twenty  years  a 
new  and  most  important  factor  in  tlto  shape  of  forest  experiment  sta- 
tions, which  are  mostly  connected  with  the  forestry  schools.  If  forestry 
had  a  strong  and  well -supported  constituency  before,  this  additional 
furco  has  imparted  new  impulses  in  every  direction. 

The  first  incentive  for  the  establishment  of  tliesc  stations  came  from 
the  recognition  that  tho  study  of  forest  influences  upon  climate  could 
be  carried  on  only  with  tho  aid  of  long-continued  observations  at  cer- 
tain stations.  Accordingly,  during  the  years  JS02  to  18C7,  forest 
irifteorologieal  stations  were  instituted  in  Bavaria,  which,  nndcr  the 
eilicient  direction  of  tho  well-tnown  and  wnincut  IJr.  Ebormayer,  for 
the  first  time  attempted  to  solve  these  and  other  climatic  questions  on 
a  scientific  basis.  The  results  of  these  ami  other  observations  have 
been  fnlly  discussed  in  Bulletin  7  of  this  division,  published  during  tins 
year. 

We  were  iirivileged  to  exhibit  &ome  of  the  apparatus  devised  by  I>r. 
Ebcrmaycr,  and  some  of  his  results,  namely; 
S«t  of  Boil  theniKinietcm. 
Rnin  n""!!'^  enmliiii 
Two  iliarts  sliowii 
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While  thc»u  stations  were  contiiiiied  aud  others  added  in  all  ports 
of  tlie  country,  nii  enlargement  of  tho  programmo  was  soon  discnssed 
with  (jreat  vigor,  leading  (lietween  tlie  years  ISTO-'TO)  to  the  iDstitntion 
of  liilly  orgaiii/od  exi>criineitt  stations  in  PruitKia,  Itavaria,  Saxony, 
Tliuriiifjiii,  Wurteniberg,  Jiaden;  Swit/.crlaiid  and  Austria  following  in 
tbu  siiiuu  direction;  all  of  these  finally  eonihining  into  an  "  association 
of  Gcrniiin  forest  experitnent  stations,"  sindlar  to  the  associatiou  of 
iiyri'^-nltural  experiment  stations  in  our  country.  Thus  the  science  of 
forestry,  which  hitherto  had  been  developed  empirically,  has  beea 
placed  upon  the  basis  of  exact  scieutitio  investigation,  tlio  fruit  of 
which  Ih  just  beginning  to  ripen  in  many  branches. 

We,  ill  the  United  States,  arc  fortunate  in  tliat  we  can  loam  from 
the  experience  and  inolit  from  the  assiduous  work  of  these  carefbl 
inveKtifrator.-i.  While  wo  may  never  adopt  the  admirable  administra- 
tive niethod:i  that  fit  the  economic,  social,  and  political  conditions  of 
Germany,  we  wliall  ever  tblhiw  tlicm  wheie  tlic  re<-ognit!on  and  utilisa- 
tion of  natural  laws  lead  to  the  practical  acknowledgincut  of  general 
principles  and  to  desired  economic  results  in  forest  ciUture. 
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Sir  :  I  have  the  honor  to  submit  the  folio wiug  report  for  the  year  1893 
on  matters  pertaining  to  the  objects  and  operations  of  this  division. 
Very  respectfully, 

William  Saunders, 

Super  in  tenden  U 
Hon.  J.  Sterling  Morton, 

Seci^etary, 


WORK  OF  THE  YEAR.      . 

The  work  of  maintaining,  with  ordinary  care,  the  structures  and 
grounds  of  the  Department  has  been  duly  performed.  The  propaga- 
tion of  various  economic  plants  for  distribution  lias  been  assiduously 
prosecuted,  and  many  thousands  of  healthy  young  plants  have  been  pro- 
duced and  sent  into  localities  suited  to  their  growth.  The  work  of 
overhauling  glass  structures  is  continued,  also  of  repairing  woodwork, 
and  reglazing  roofs  where  defective.  Much  of  this  repairiug  remains  to 
be  done. 

NOTES  ON  MISCELLANEOUS  PLANTS. 

The  following  notes  on  miscellaneous  plants  have  been  prepared  for 
the  information  of  correspondents,  and  in  answer  to  repeated  inquiries 
by  different  individuals  on  the  same  subjects.  These  inquiries  are  sub- 
mitted to  this  division,  and  the  answers  are  directly  practical  in  their 
nature  and  applicable  to  all  who  desire  suggestions  for  j)ractical  pur- 
poses. 

WILLOWS. 

The  willow  family  is  one  of  the  most  extensive  among  trees.  Under 
this  species,  their  general  economic  characteristics  may  be  noted.  A 
few  species  of  special  importance  will  be  further  mentioned. 

Willow  timber  is  light,  smooth,  soft,  extremely  tough,  and  not  easily 
splintered.  It  is  used  in  shipbuilding,  for  making  ball  bats,  floats  of 
water  wheels,  and  handles  for  various  agricultural  tools,  for  which  its 
lightness  renders  it  very  well  fitted.  When  sawn  into  boards  it  is  well 
adapted  for  lining  carts  and  wagons,  as  it  stands  great  concussion  and 
pressure  without  fracture.  It  is  also  used  for  brakes  for  wagons  and 
railway  carriages,  as  it  does  not  readily  ignite  by  friction.  When  kept 
dry  it  is  lasting,  roof  rafters  of  the  wood  having  remained  sound  for  a 
century. 
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Its  cliiircoal  is  esteemod  for  tlio  inaniifacturo  of  powder,  and  for  cray- 
ons for  sketching  and  drawing.  Tlie  young  shoots  are  used  for  jdait- 
ijig.  Willow  bark  has  a  feebly  aromatic  odor,  and  a  peculiar  bitter 
astringent  taste.  It  yields  its  active  properties  to  water,  with  which  it 
forms  a  reddish-brown  decoction  which  has  been  found  beneficial  as  an 
external  ai)plieation  to  ulcers  and  old  sores.  An  alkaloid  called  salicin 
has  been  obtained  from  it  in  the  form  of  grayish  crystals,  and  has  been 
cnj])l()yed  as  a  substitute  for  quinine  in  intermittent  fever.  The  bark 
and  leaves  are  used  for  tanning  leather,  and  in  Norway  and  Ijapland 
green  willow  shoots  and  leaves  are  collected,  dried,  and  stored  for  the 
use  of  cattle. 

In  Egypt  a  medicinal  water,  called  Calaf,  is  distilled  from  willow 
blossoms;  it  is  used  to  promote  i)erj?piration,  and  is  cooling  and  cor- 
dial. 

The  white  willow  {Salir  alba)  i.^  a  native  of  Euiope,  from  Iforway 
to  the  Meditciranean  Sea  and  Northern  Asia.  It  is  alwaj'S  very  plenti- 
ful throughout  various  parts  of  the  United  States,  having  been  long 
introduced.  It  grows  to  a  height  of  50  or  70  feet,  and  sonictinies  higher 
in  favorable  situations.  The  white  willow  is  a  very  rapid-growing  tree, 
and  on  this  account  is  well  adapted  for  forest  i)lanting  as  a  shelter  and 
"nurse"  to  hard- wooded,  slow- growing,  but  more  permanently  valuable 
trees.  Even  on  poor  soils  it  will  grow  well  where  yiost  other  trees  will 
make  ])oor  progress.     It  is  soa-etimes  called  the  Huntingdon  willow. 

The  common  osier  (iSalivvimlnfiJis)iii  a  slender  branched  tree,  a  native 
of  Europe,  where  it  is  very  extensively  cultivated  for  basket-makiujnr. 
There  are  several  varieties  of  this  species,  all  of  which  yield  tough  and 
pliant  shoots  well  litted  for  weaving  and  making  hoops;  it  is  one  of  the 
best  basket  willows  in  this  country. 

The  red  osier  (Salix  rubya)y  a  native  of  Northern  Europe,  is  highly 
esteemed  for  its  tough  shoots  for  basket  work.  When  well  grown  the 
shoots  are  from  7  to  10  feet  long,  and  of  proportionate  thickness;  there- 
fore it  is  much  cultivated  for  tlie  manufacture  of  crates,  heavy  baskets, 
and  for  barrel  hoops. 

aS'^//j7  7;?/;7;«/T(1  is  a  species  frequently  enjployed  in  Great  I^ritain  for 
making  fenres,  the  shoots  and  leaves  being  so  bitter  that  rabbits  and 
other  animals  will  not  eat  them.  It  is  one  of  the  most  popular  kinds 
for  basket  work,  its  shoot  being  long,  clean,  and  pliable  when  grown 
for  this  ])urpose.  In  rich  damp  soils  it  will  produce  shoots  10  tcet  in 
length,  but  it  is  not  well  adai>ted  to  boggy  lands  wliich  are  <!onstantly 
wet.    It  is  sometimes  called  the  whipcord  or  swallowtail  willow. 

The  species  SalLv  iriandra  is  of  low  gi'owth  and  is  considered  one  of 
the  best  for  basket-making.  Its  ixxis  are  very  white  when  peeled,  and 
they  can  be  split  up  very  linely,  so  as  to  be  used  in  the  finer  kinds  of 
basket  and  wickerwork.  Many  of  the  willows  which  are  esteemed  in 
Europe  lor  their  i)liant,  smootli,  and  clean-splitting  shoots  are  found 
not  to  be  so  well  adapted  to  the  warmer  and  drier  climates  of  the  TJuitod 
States.  The  young  growths  are  frequently  cl.eckcd  abont  midsummer 
and  become  parlially  ripened;  then  a  rainy  i)erio<i  follows,  and  the 
shoots  brand!  out  into  many  small  side  twigs  which  render  them  compar- 
atively worthlesj:  tor  weaving  imri^o.ses.  Tliis  species  (as  also  the  pre- 
ceiling  one)  proves  to  be  well  adapted  to  our  climatA3S.  It  succeeds  well 
on  wet  low  lands;  also  in  rich  dvy  uplands.  It  ripens  its  shoots  to  the 
exti  erne  iK)int8,  and  is  therefoj  e  very  hardy  iuid  not  liable  to  be  winter- 
killed in  northern  loialities. 

The  r»ritish  species  Saliv  forhyana  is  considered  one  of  the  best  for 
the  liner  kind  of  willow  manufacture.     The  stems  grow  erect,  aicslender, 
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veiy  flexible^  and  tough;  they  grow  from  5  to  7  feet  in  length,  and  are 
covered  with  a  grayish-yellow  bark.  The  rods  of  this  willow  do  not 
whiten  well  when  peeled,  but  it  is  highly  esteemed  for  puri>ose3  for 
which  iinpeeled  rods  are  used.  This  willow  adapts  itself  well  to  warm 
climates. 

The  gosit  willow,  or  sallow  {Salix  caprea)y  is  a  native  of  Europe, 
where  it  is  esteemed  as  a  rapid-growing  tree,  and  frequently  attains  a 
height  of  40  or  50  feet.  The  wood  is  wliite,  tough,  and  smooth  in  grain. 
The  flowering  branched  are  very  ornamental,  and  are  gathered  in  some 
places,  as  is  i>alm,  for  the  decoration  of  churches.  Its  hardiness  and 
rapid  growth  combine  to  make  it  of  much  value  as  a  shelter  tree  for 
exposed  situations^  it  is  also  esteemed  above  most  willows  for  the 
amount  and  value  of  its  timber. 

The  Bedford  willow  (Salix  russelliana)  is  a  native  of  Great  Britain, 
where  it  frequently  reaches  to  a  height  of  70  or  80  feet.  The  wood  pro- 
duced by  this  species  is  said  to  be  the  most  valuable  of  any  of  the 
willow  family.  The  bark  contains  a  large  amount  of  tannin,  and  is 
said  to  yield  a  larger  quantity  of  the  principle,  saliciu,  than  any  other 
of  the  species.  It  has  a  European  reputation  as  a  valuable  basket 
willow,  but  it  is  branchy  and  somewhat  brittle  when  grown  in  some 
parts  of  this  country. 

In  cultivating  willows  for  the  manufacture  of  the  various  articles 
called  willow  ware,  it  is  generally  presume*!  that  they  will  succeed  on 
wet  lands  where  no  other  plant  wUl  grow.  They  survive  in  very  wet 
places,  but  they  can  not  be  grown  profitably  on  lands  constantly  satu- 
rated with  water.  Low  meadows,  where  the  soil  is  deep  and  moist, 
but  where  saturation  is  obviated  by  surface  or  underground  drainage, 
are  best  adapted  to  w^illow  culture.  The  ground  should  be  prepared 
by  plowing,  harrowing,  and  replowing,  in  order  to  secure  a  deeply 
loosened  stratum  in  which  to  easily  insert  the  cuttings,  which  are  usually 
made  from  shoots  of  the  growth  of  the  previous  year;  these  are  cut  in 
lengths  of  from  10  to  V2  inches  and  inserted  in  a  slanting  x)osition 
and  deep  enough  to  be  entirely  covered  with  the  soil.  The  usual 
method  is  to  set  the  cuttings  2  or  ^  feet  apart,  in  rows  which  are  4  feet 
distant  from  each  other,  and  allow  the  shoots  to  proceed  from  stools  or 
stumpy  stocks  above  the  surface.  The  spaces  between  the  plants  arc 
plowed  so  that  the  surface  soil  is  kept  loosened  and  clear  of  weedy 
vegetation  until  the  stools  occupy  the  whole  surface,  which  they  soon 
will  by  the  annual  removal  of  the  shoots,  and  then  further  culture  is 
abandoned.  Another  method,  which  is  considered  preferable,  is  to  set 
the  cuttings  12  inches  apart  in  rows  which  arc  3  feet  distant  from  each 
other;  the  cutting  is  pressed  down  so  that  the  top  bud  will  be  at  least 
1  inch  beneath  the  surface;  in  all  subsequent  removals  of  the  young 
willows  thsy  are  cut  very  closely  down,  at  or  even  below  the  surface, 
so  that  no  external  stumps  or  stools  are  formed.  Following  this 
method  the  ground  can  be  plowed  annually  after  the  crop  is  gathered, 
and  the  whole  field  afterwards  well  harrowed  with  a  blunt-toothed 
harrow,  so  as  to  not  tear  or  split  the  plants.  By  this  culture  the  soil 
can  be  cleaned  effectually  at  little  cost,  and  the  thorough  culture  will 
add  to  the  vigor  of  the  plants.  Manure  can  also  be  readily  applied,  as 
the  tops  of  the  plants  are  so  low  that  hauling  wagons  over  the  field 
does  not  injure  them.  It  is  further  claimed  that  by  this  method  the 
slioots  grow  straight  upwiud  from  the  grouud.  When  grow^n  from 
high  stumps  a  small  }>ortion  of  tlie  lower  end  of  the  willow  rod  is  bent 
or  crooked,  which  impairs  its  value  to  that  extent 

The  crop  can  be  harvested  at  any  time  after  the  leaves  iall.     Some- 
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times  cutting  is  delayed  until  the  buda  are  about  to  start  in  Bpiing^ 
wliicli  is  tlie  best  time  for  peeling,  and  the  bark  theu  separates  eaai^ 
from  the  wood;  but  the  plants  are  greatly  weakened  when  the  cutting 
takes  place  at  so  late  a  period.  Tlie  preferable  time  to  cut  is  in 
December,  when  the  willows  are  tied  in  bundles,  wliich  are  sot  up  on 
end  in  G  or  8  inches  of  water,  where  they  are  kept  during  winter  and 
until  they  begin  to  grow  in  spring,  when  the  bark  becomes  sufficiently 
loose  to  be  easily  peeled  off. 

When  it  is  intended  to  remove  the  bark  by  steaming  or  boiling,  the 
willow  bundles  are  set  up  anywhere,  until  they  are  dry  enough  to  be 
placed  in  stacks  or  stored  in  c/)vered  sheds  until  wanted.  Willows 
peeled  after  the  sap  has  started  in  spring  are  of  a  fine  white  oolori 
while  those  which  undergo  steaming  or  the  boiling  process  for  the 
removal  of  the  bark  are  of  a  dark  biilf  color,  owing  to  their  being 
stained  by  the  coloring  matter  in  the  bark,  which  is  dissolved  and 
imparted  to  the  wood  by  the  heating  process;  but  it  is  found  that 
articles  made  of  boiled  willows  are  mnch  more  durable  than  those  made 
from  the  white  rods  of  spring  i^eeling. 

ACA(UAf>. 

Acacia  catechu, — A.  low-growing  tree  of  tbe  East  Indies,  which  has 
been  introduced  and  cultivated  in  various  tropical  regions  for  the  sake 
of  its  wood,  from  which  is  prepared  the  highly  astringent  substance 
called  catechu,  or  cutch,  and  sometimes  Terra  japonicUj  a  name  it 
re<'cived  when  first  introduced  as  a  medicine  in  Europe,  from  the  sup- 
I)Osition  that  it  was  an  earth  and  that  it  came  from  Japan.  Imme- 
diately beneath  the  brown  bark  of  the  stem  there  is  a  layer  of  very 
white  wood  next  to  the  heartwood,  which  is  of  a  dark  red  or  nearly 
black  color,  from  which  the  cutch  is  i)rocurcd.  To  obtain  the  catechu 
or  cutch,  the  tree  is  cut  down  and  the  exterior  layer  of  white  wood  is 
removed;  the  heartwood  is  cut  into  chips  and  boiled  in  water  until  it 
attains  considerable  consistency,  when,  by  further  boiling  and  evap- 
orating the  water,  the  thickisli  extract  is  spread  on  mats  to  d^;  brfore 
becoming  quite  hard  it  is  divided  into  square  blocks,  and  the  small 
squares  are  turned  over  frequently  until  they  harden  to  a  condition  fit 
for  packing.  As  it  appears  in  commerce,  catechu  is  a  dry,  brown,  some- 
what resinous-looking  pulverulent  substance,  breaking  with  a  duilfrao- 
turo,  dissolving  almost  entirely  in  water,  and  having  a  strong  astringent 
taste.  Its  principal  use  is  for  tanning  i)urposes.  Mixed  with  oil,  like 
paint,  it  is  used  in  India  to  prevent  the  ravages  of  wood-eating  ants. 
It  is  used  as  an  astringent  in  medicine,  and  in  India  a  famous  oint- 
nn^it  for  sores  and  ulcers  is  made,  by  reducing  to  a  line  powder  and 
mixing  Yfitli  oil  4  ounces  of  catechu,  1  ounce  of  alum,  andhalf  an  ounce 
of  white  resin.  Tbe  wood  of  the  tree  is  considered  to  be  more  durable 
tlian  tcakwood.  It  is  doubtful  if  this  plant  can  be  grown  with  any 
proiit  in  the  United  States. 

A^-acla  farnesiana. — A  low  tree  or  large  shrub,  very  widely  distrib- 
uted throughout  tropical  and  semi  tropical  climates.  It  is  very  exten- 
sively cultivated  in  some  parts  of  Southern  Europe  for  its  globular 
heads  of  flowers,  commonly  called  cassie  flowers,  and  which  yield  the 
perfume  so  named.  This  i)erfume  is  obtained  by  maceration,  a  process 
em])loyed  for  extracting  the  fragrance  of  flowers  which  can  bec^  a  tol- 
erable degree  of  heat  without  losing  their  scent.  A  ceitain  qnanti^ 
of  grease  is  placed  in  a  pan  fltted  with  a  water  bath,  where  it  is  heated 
until  it  is  brought  to  an  oily  consistency.     Flowers  of  the  cassie 
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then  thrown  iu  and  left  to  digest  for  some  hours,  .after  which  they  are 
removed  and  fresh  ones  put  in — an  operation  which  is  repeated  for  sev- 
eral days,  until  the  grease  becomes  saturated  with  the  odor.  It  is  then 
taken  out  and  pressed  in  cloth  bags.  This  plant  is  found  growing  in 
various  portions  of  the  Southern  States,  and  could  be  utilized  for  the 
manufacture  of  perfumery. 

Acacia  arabica. — This  si)ecie8  is  a  native  of  Arabia  and  Southern 
Asia,  and  yields  a  portion  of  the  brown-colored  gum  arabic  of  com- 
merce. Several  species  of  acacia  yield  this  gum  in  common.  It  is 
obtained  from  them  by  spontaneous  exudation  from  the  trunk  and 
branches,  or  by  incisions  made  in  the  bark,  whence  it  flows  in  a  liquid 
Btate,  but  soon  hardens  by  exposure  to  the  air.  The  largest  flow  is 
yielded  during -the  hottest  part  of  the  season.  A  wet  winter  and  a 
cool  summer  are  said  to  be  unfavorable  to  the  supply  of  the  gum.  It 
is  very  nutritious,  and  the  natives  almost  live  upon  it  during  the  time 
they  are  employed  in  collecting  it  for  market.  The  bark,  known  as 
babool  bark,  is  strongly  astringent,  and  is  used  for  tanning.  On  the 
upper  l^ile  the  tree  is  known  as  the  sunt,  and  it  is  said  to  be  the  only 
wood  that  the  soil  of  Soudan  supplies  capable  of  being  sawn  into 
planks.  These  planks,  which  do  not  exceed  10  feet  in  length,  are 
joined  together  in  layers  to  the  thickness  of  a  foot,  and  are  thus 
employed  for  ship-building;  they  are  so  arranged  that  they  overlap 
each  other,  and  in  this  manner  a  vessel  is  built  without  ribs  or  other 
internal  support.  It  is  supposed  that  the  wood  of  this  tree  is  the 
Bhittimwood  of  the  Bible,  although  some  authorities  assign  it  to  other 
Bj^ecies  of  acacia.  This  species  has  been  distributed  to  some  extent 
in  the  Southern  States,  in  some  of  which  it  is  likely  to  succeed, 
although  no  reports  have  been  received  as  to  its  adaptability  to  cli- 
mates here. 

Acacia  decurrcns. — This  is  an  Australian  tree  of  medium  size,  the  bark 
of  which  is  highly  esteemed  for  tanning.  It  contains  iiom  20  to  30  per 
cent  of  tannin,  according  to  the  age  of  the  tree,  which  also  yields  a  gum 
Bimilar  to  gum  arabic.  The  bark  is  said  to  improve  by  age,  and  yields 
about  40  per  cent  of  a  kind  of  catechu,  about  half  of  which  is  tannic 
acid.  A  small  quantity  of  bichromate  of  potash  added  to  the  boiling 
feolution  of  the  tannin  i)roduces  a  ruby-red  dye.  Black  dyes  are  also 
produced  with  iron  oxides  in  the  solution.  It  is  called  the  black 
wattle  tree. 

Acacia  pycnantha, — This  is  a  rapid-growing  Australian  tree,  called 
the  golden  wattle.  This  and  other  Acacias  are  called  wattle  trees, 
because  their  flexible  twigs  aie  used  in  Australia  for  weaving  into 
fences.  The  bark  of  the  golden  wattle  tree  contains  about  25  per 
cent  of  tannin,  and  the  boiled  infusion  yields  a  cutch  of  much  value, 
which  is  used  to  some  extent  in  smearing  ropes  and  fishing  nets,  to  pro- 
tect them  from  decay  by  exposure  to  water.  This  and  the  preceding 
species  are  noted  as  producing  a  large  amount  of  tanning  bark,  of  the 
richest  kind.  Seeds  of  these  have  been  distributed  in  Texas  andother 
States.  If  they  are  found  to  succeed,  it  would  probably  result  in  the 
introduction  of  a  profitable  industry. 

ALOES. 

Aloe  vulgaris,  Aloe  spicata,  and  Aloe  socotrina, — The  aloes  are  plants 
which  usually  have  short  stems,  and  thick  fleshy  leaves;  they  are  very 
generally  diffused  in  all  warm  countries,  and  produce  the  drug  known 
as  aloes. 
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The  most  esteemed  aloes  of  commerce  is  that  fui-nished  by  Aloe  soco- 
trin<t^  a  native  of  the  island  of  Socotra,  on  the  south  coast  of  Arabia, 
in  the  Indian  Ocean.  This  appears  in  commerce  in  pieces  having  a  yel- 
lowish or  reddish-brown  color;  occasionally  it  appears  of  a  lighter 
color,  bat  becomes  darker  by  ex[>osiiro  to  the  air.  The  color  of  its 
powder  is  a  golden  yellow;  it  has  a  i^eculiar,  not  unpleasant,  odor,  and 
a  bitter,  disagreeable  taste,  with  an  aromatic  flavor.  Socotrino  aloes 
is  held  in  high  esteem.  Hepatic  aloes  is  considered  to  be  an  inferior 
selection  from  the  Socotrina.  Barbadoes  aloes  is  produced  in  the  West 
Indies  from  Aloes  vulgaris,  a  widely  diftused  si)ecies,  extending  to  Ara- 
bia and  the  African  coast.  The  color  of  this  article  is  generally  dark 
brown,  or  black,  but  Bometimes  it  is  of  a  reddish-brown  or  liver  color, 
or  of  some  intermediaie  shade.  It  has  a  dull  iracture,  and  the  powder 
is  of  a  dull  olive-yellow  color.  It  is  made  by  expressing  the  juice 
from  the  leaves,  or  chopping  them  and  then  evaporating  their  decoc- 
tion until  it  has  attained  such  a  consistence  that  it  will  harden  in  cool- 
ing, when  it  is  i>oured  into  vessels  and  allow  ed  to  concrete.  Barbadoes 
aloes  is  in  great  demand  in  veterinary  practice. 

Cape  aloes  is  the  product  of  Aloe  spicata  and  is  received  from  the 
Cape  of  Good  Hoi>e.  It  is  sometimes  called  shining  aloes.  When 
freshly  broken  it  has  a  very  dark-olive  or  greenish  color  approaching 
to  black.  It§  odor  is  strong  and  disagreeable.  When  hard  it  is  very 
brittle  and  easily  powdered,  but  in  very  hot  weather  it  becomes  soft  and 
tenacious. 

The  quality  of  the  drug  depends  much  upon  the  method  of  preparing 
it.  The  linest  kind  is  obtained  by  exudation  and  subsequent  inspissa- 
tion  in  the  sun.  The  plan  of  bruising  and  expressing  the  leaves,  and 
boiling  down  the  juice,  yields  an  inferior  article,  as  a  large  portion  of 
the  liquor  is  derived  from  the  mucilaginous  juice  of  the  parenchyma. 
The  worst  plan  is  said  to  be  that  of  boiling  tlio  leaves  in  water  and 
evaporating  the  decoction.  The  odor  of  aloes  is  diilbrent  in  the  differ- 
ent varieties.  They  are  all  intensely  bitter.  The  active  principle  is  a 
bitter  extractive  called  aloin.  It  is  powerfully  cathartic.  The  bitter 
resinou-]  juice  from  which  the  drug  is  prepared  is  stored  up  in  vessels 
lying  beneath  the  skin  of  the  leaves.  The  juice  is  collected  hy  cutting 
off  the  leaves  ch)se  to  the  stem  and  placing  them  at  once  into  tubs  in 
an  upright  position,  so  that  the  sap  ma^''  tlow  freely  from  the  cut  sur- 
face. If  the  leaves  are  very  largo  a  longitudinal  incision  is  nmdo  from 
top  to  bottom  to  facilitate  the  discharge.  The  crude  jui^'o  is  then 
exi)osed  to  the  sun,  where  It  is  gradually  evaporated  to  a  pro]>er  con- 
sistence and  is  then  poured  into  vessels,  where  it  hardens  into  a  black, 
compact  mass.  Much  of  the  value  of  the  article  depends  upon  the  care 
bestowed  upon  its  preparation  for  market.  Horse  aloes  is  a  very  coarse 
article  n^ade  from  refuse  leaves,  and  is  used  in  veterinary  medicine. 
The  cultivation  of  the  aloes  in  Barbadoes  is  very  similar  to  the  cultiva- 
tion of  cabbnges  in  our  own  market  gardens,  with  this  difference,  how- 
ever, that  the  aloe  will  retain  its  vitality  for  many  weeks,  even  if  left 
on  the  surface  of  the  ground  exposed  to  the  sun.  In  Africa  they  cover 
what  would  otherwise  be  sterile,  arid  plains.  It  is  ])rcsumed  that  these 
plants  could  be  grown  in  Florida,  and  [)erhaps  in  other  States,  especially 
Aloe  spicataj  which  is  said  to  be  the  hardiest  of  the  group. 

CASHEW  NUT. 

Tiie  cashew  nut  {Aiiacardiuin  oecidenfale)  is  a  tropical  tree  cultivated 
in  the  West  Indies  and  other  countries  for  the  sake  of  the  nuts,  the 
kernels  of  which  are  edible,  and  used  for  various  i)urposes.    The  firuits 
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are  somewliat  kidney-shtiped,  containing  between  the  outer  skin  and 
the  kernel  a  layer  of  pulpy  matter  Inglily  charged  with  an  exceedingly 
caustic  oil,  which  causes  severe  blisters  on  the  lips  and  tongric  if  an 
attemi)t  is  made  to  break  the  shell  with  the  teeth.  This  causticity  is 
destroyed  by  roasting,  which  has  to  be  done  cautiously,  as  the  acrid 
fiinics  will  destroy  sight  and  produce  inflammation  if  the  snioko  touclies 
the  face.  The  kernels  are  tlien  sweet  and  agreeable,  and  are  some- 
times ground  up  with  cacao  in  making  chocolate.  Tlic  liernels  are 
sometimes  broken  up  and  mixed  with  Madeira  wine,  which  i3  thought 
by  some  persons  to  improve  its  flavor.  The  fruit,  or  apple,  v.iiich  is  a 
thickened  receptacle  from  the  end  of  which  the  seed  of  the  nut  obtrudes, 
has  an  agreeable  subacid  flavor,  slightly  astringent;  the  juice  expressed, 
and  fermented,  yields  a  wine,  and,  when  distilled,  produces  a  spirit 
which  is  used  as  rum*  A  gum-like  substance  is  also  exiided  from  the 
tree,  similar  to  gum  arabic,  but  having  an  astringency  repellent  to 
insects  when  applied  to  flooring,  book  covers,  etc.,  particularly  in  tropi- 
cal countries,  where  insects  of  the  ant  species  are  abundant  and  dcstrnc- 
tive.  The  oil  extracted  from  the  kernel  is  sweet  tasted,  and  ecpial  as 
an  edible  oil  to  that  of  the  olive  or  almond.  This  is  altogether  dis- 
tinct from  the  oil  alluded  to  as  furnished  by  the  acrid  outer  skin  or 
covering. 

In  the  East  Indies  the  nuts  are  used  as  a  table  fruit.  The  acrid  oil 
has  been  used  with  success  as  an  ai)pli<*ation  to  allay  cancervS,  ulcers, 
corns,  etc.,  but  lecpiires  great  caution  in  its  use.  The  plant  is  very 
ornamental,  and  the  tlowers  exceedingly  fragrant;  it  is  occasionally 
found  in  hothouses,  but  is  impatient  of  water,  and  requires  high  tem- 
perature to  keep  it  in  health.  Many  calls  have  been  made  for  plants 
of  this  species,  and  some  have  been  supplied  to  residents  of  southern 
Florida;  but  no  reports  have  been  rectived  regarding  them,  and  it  is 
very  doubtful  if  they  will  grow  at  all  in  this  country. 

BOX  TKEE. 

The  box  tree,  or  boxwood  tree  {Bu.vu8  8em2)crvir€ns)j  is  an  evergreen 
plant  seldom  reaching  over  20  feet  in  height,  a  native  of  various  i)arts 
of  Kuroi)e  and  Asiit.  There  are  several  varieties  which  are  often  cnl- 
tivated  for  ornament,  and  a  very  dwarf  kind  is  commonly  employed  for 
planting  in  continuous  lines  for  the  purpose  of  defining  the  edges  of 
borders  and  walks  in  gardens.  The  wood  of  the  box  tree  has  long  been 
celebrated  for  its  hardness  and  closeness  of  grain.  Th;*  medianal  col- 
lections testify  to  the  exquisite  skill  of  some  of  the  old  wood  carvers  on 
this  material.  Its  chief  characteristics  are  excessive  hardness,  great 
weight,  evenricss  and  closeness  of  grain,  light  color,  and  its  suscepti- 
bility to  a  fine  polish.  These  are  the  qualities  which  render  it  so  valu- 
able to  the  wood-engraver,  the  turner,  the  mathematical-instrument 
maker,  and  others.  The  best  is  said  to  come  from  the  vicinity  of  the 
i%l:iek  Sea,  and  this  formerly  ai)peared  in  commerce  in  logs  4  feet  long 
ai.d  iVom  0  to  1)  iiiches  in  diameter. 

In  the  district  of  Tenckaboun,  in  the  province  of  Mazenderum,  Per- 
sia, the  boxwood  grows  in  abundance.  In  1S7G  purchases  to  the  value 
of  6140,000  were  made  of  this  wood  in  that  province,  but  as  it  is  being 
rapidly  cut  and  no  provision  made  for  idanting  more,  the  supply  will 
soon  be  exhausted.  For  engravers'  use  the  wood  is  cut  Jicross  the  grain 
into  slices  about  an  inch  thick.  The  roots  are  used  for  inlaying  and 
for  fine  cabinet  work.  The  ancients  made  great  use  of  the  box  in  the 
ornamentation  of  their  villas,  and  made  musical  instruments  froip  its 


372      REPORT  OP  THE  SECRETARY  OP  AGRICULTURE. 

wood.  Pliny  says  tbiit  nothing  is  more  fit  to  be  clipped  into  sliapea, 
and  that  no  animal  will  touch  its  seeds;  the  branches  are  fatal  to  camels 
that  cat  them,  and  Corsican  honey  was  supposed  to  owe  its  notoriously 
bad  qualities  to  the  bees  feeding  on  the  flowers  of  the  box  tree. 
Although  slow  of  growth,  it  is  quite  likely  that  the  planting  of  this 
tree  for  the  sake  of  its  wood  would  ultimately  prove  a  profitable  invest- 
ment. The  world's  supply  is  rapidly  becoming  exhausted,  and  its  place, 
as  far  as  known  at  present,  can  not  bo  supplied  by  any  other  wood 
The  plant  readily  adapts  itself  to  any  climate,  except  extremes  of^ 
either  heat  or  cold,  although  a  zero  cold  does  not  affect  it. 

(3.-i:»AL.riiS'IA.S. 

Cd'salpinia  corlaria, — This  is  a  native  of  the  West  Indies,  M6xico,  and 
Noi  thern  Brazil.  It  forms  a  spreading  tree  from  20  to  30  feet  iu  height. 
It  produces  rac^emcs  of  white  flowers,  which  are  followed  by  curiously 
twisted,  flattened  pods  about  2  inches  long  and  about  1  inch  in  breadth, 
and  curved  like  the  letter  S.  The  pods  contain  about  50  per  cent  of 
tannin,  and,  in  combination  with  valinia,  are  much  employed  by  tan- 
ners. They  are  known  iu  commerce  under  the  names  of  diW-divi  and 
libi  dibi. 

Ccrsalpwia  ccltinata, — This  speci(^s  pi odures  the  Brazil  wood  of  com- 
merce, used  for  dyeing  i>urposcs,  its  color  being  changed  by  the  uso  of 
dilfereut  mordants  from  yellow  to  red,  or  rose  color,  but  it  is  not  very 
lasting.  The  most  permanent  colors  are  tliojto  in  which  the  natural 
l)uri)le  red  is  clianged  by  acids  to  an  orange  or  yellow  color.  Only  the 
heartwood  of  the  tree  is  used.  It  is  very  hard,  and  is  used  in  turner 
work  and  for  violin  bows.  The  dye  is  an  ingredient  in  red  ink.  Bra- 
zil wood  boiled  in  waiter  becomes  darker  iu  color  as  the  water  becomes 
red.  Paper  tinged  with  the  decoction  is  altered  to  a  violet  color  by 
action  of  alkalies  and  to  a  yellow  by  most  of  the  acids.  The  action 
of  sulphuric-acid  gas  renders  it  white.  rai)or  tinged  with  this  dj^e 
will  be  changed  to  a  yellowish  color  if  dipped  in  vinegar  ia  which  sul- 
l>huric  acid  is  i^rcsent,  even  if  only  one  two-hundredth  part  of  this  acid 
is  i>resont  iu  the  vinegar.  The  woods  known  in  commerce  as  Lima, 
l)eacli  wood,  rernambucoj  and  Nicaragua  are  supposed  to  be  identical 
with  this  species. 

CiVHalpinia  sapiyan. — This  is  a  native  of  the  East  Indies  and  fur- 
nishes the  sapi)an-wood  of  commerce.  The  hard  wood  of  this  tree 
yields  a  bright  fugitive  red  dye,  and  althougli  not  so  rich  in  coloring 
matter  as  Brazil  wood  it  is  brighter  and  more  delicately  beautiful.  It 
is  cultivated  by  the  Hindoos  for  dyeing  the  straw  used  iu  making  mats 
and  is  used  for  dyeing  silks  of  a  dark-red  color.  The  root  affords  an 
('range  yellow  dye.  The  Indian  name  for  sappan-wood  is  bakkum  or 
wukkum.  Th(^<o  plants  furnish  a  large  amount  of  tanning  material. 
They  have  becii  tried  in  Florida,  where  they  grow  slowly,  but  endure 
the  climate  of  tiie  southern  portion  j  they  do  not  promise  to  become  of 
any  material  value. 

TKiEUN    PEA. 

CajanuH  indiciis. — This  is  an  East  Indian  plant,  cultivated  iu  many 
troi)ical  regions  for  the  sake  of  its  seeds,  which  are  largely  used  as  food  in 
various  parts  of  the  world.  The  plant  is  of  a  shrubby  habit  and  is 
sometinu^s  grown  in  greenhouses  for  its  showy  yellow  flowers.  In  the 
East  Indies  it  is  called  the  Dhal,  and  the  Congo  pea.  In  Jamaica  it  is 
known  as  the  pigeon  pea.     A  variety  called  the  No-eye  pea  produces 
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seeds  as  delicate  as  many  of  the  common  garden  peas.  They  aie  boiled 
and  eaten  in  the  green  state;  also  dried  and  split  for  use.  Pea  meal  is 
prepared  from  the  dried  seeds  and  is  said  to  be  of  excellent  quality. 
Horses  and  cattle  feed  upon  the  j^oung  shoots,  and  fodder  made  of  the 
dried  leaves  and  young  branches  is  used  for  feeding  animals.  It  has 
been  cultivated  in  this  country,  but  has  not  X)roved  of  sufficient  value  to 
become  popular  where  so  many  superior  varieties  of  i)eas  are  in  culti- 
vation. 

PAPAW   TREE. 

Carica  papaya. — This  is  a  small  tree,  rising  from  20  to  25  feet  in  height, 
with  a  slender  stem  surmounted  by  a  cluster  of  largo  leaves  on  long 
foot  stalks.  The  carica  is  a  native  of  South  America,  but  \n  idely  dis- 
persed in  the  West  and  East  Indies,  southern  Florida,  etc.,  and  is 
generally  known  as  the  papaw  tree.  The  fruits  are  produced  at  the 
base  cf  the  foot  stalks  of  the  leaves,  generally  in  whorls  iPound  the 
stem;  they  are  from  C  to  8  inches  long,  of  oblong  shape,  resembling  a 
melon,  and  are  sometimes  called  melon  apples.  When  rijje  the  fruit 
is  greatly  esteemed  by  the  natives  in  some  parts,  being  eaten  either 
sweetened  with  sugar  or  flavored  with  pepper,  to  takeaway  the  strong 
acrid  taste  which  prevails  owing  to  the  presence  of  a  milky  juice.  The 
immature  fruits,  when  pickled,  closely  resemble  mangoes.  The  milky 
juice  from  the  unripe  fruits  is  used  medicinally,  as  are  also  the  pow- 
dered seeds,  each  being  considered  a  powerful  vermifuge.  The  leaves 
have  the  power  of  creating  a  lather,  and  in  some  places  are  used  as  a 
substitute  for  soap.  A  peculiar  property  of  the  papaw  tree  is  its 
alleged  influence  in  rendering  meat  tender.  It  is  said  that  the  juice 
of  the  tree  causes  a  separation  of  the  muscular  fibers.  By  some  it  is 
maintained  that  this  effect  is  secured  merely  by  suspending  the  meat 
beneath  the  foliage  of  the  tree  during  the  night;  others  place  greater 
reliance  in  wrapping  the  meat  in  the  leaves  for  a  few  hours  with  a  por- 
tion of  the  young  fruit.  When  the  juice  of  the  papaw  is  treated  with 
Walter  the  greater  part  dissolves,  but  there  remains  a  substance  insol- 
uble which  has  a  greasy  appearance;  it  softens  in  the  air  and  becomes 
viscid,  brown,  and  semi-transparent.  When  thrown  on  burning  coals 
it  meltvS,  and  drops  of  grease  exude  which  emit  the  noise  of  meat  roast- 
ing, and  it  produces  a  smoke  which  has  the  odor  of  fat  volatilized  and 
leaves  behind  no  residue.    The  substance  is  librine,  which  is  rarely 


found  in  vegetables. 


THE    CLOVE    THEE. 


The  clove  tree  {Caryophyllus  aromaticua)  is  an  evergreen,  attaining 
a  height  of  from  20  to  30  feet.  It  is  a  native  of  the  Molucca  Islands, 
but  las  been  introduced  and  cultivated  very  generally  throughout  the 
East  and  West  Indies.  Its  flowers  aie  of  a  purple  color,  produced  in 
gieat  abundance  in  short  terminal  panicles  of  from  12  to  18  in  each 
buncb.  The  cloves  of  commerce  are  the  unopened  flower  buds.  These 
arc  collected  before  they  expand  by  beating  the  flower  panicles  with 
reeds,  and  are  received  on  sheets  spread  for  the  purpose.  Sometimes  they 
are  picked  from  the  tree  by  hand  when  they  can  be  easily  reached.  The 
cloves  are  prepared  for  commerce  by  smoking  them  brown  over  a  slow 
wood  fire  and  finally  drying  them  fully  in  the  sun.  The  quality  of  the 
clove  is  greatly  influenced  by  climate,  and  although  largely  i)roduced 
in  other  parts,  those  from  the  Moluccas  are  held  in  the  highest  esteem. 
The  trees  are  planted  in  rows  about  16  feet  apart  and  the  field  kept 
clean  and  well  cultivated.    The  plant  is  ver^'  frequently  grown  in  green- 
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houses,  but  will  i)ro<lnce  flowers  only  where  a  sufiiciently  warm  torn- 
i>eratnre  is  maintained. 

Oloves  when  {:jood  are  dark,  heavy,  and  strongly  fragrant,  the  ball  on 
the  toi>  being  unbroken  and  yielding  oil  when  pressed  by  the  finger 
nail.  Cloves  contain  from  17  to  22  i)er  eent  of  essential  oil,  which  is 
extremely  pungent,  and  specihcally  heavier  than  water.  When  they 
are  newiy  gathered  a  certain  quantity  of  oil  may  be  obtained  by 
pressure:  tlic  cloves  are  thereby  much  impaired  in  value,  but  are  often 
niixed  with  sound  samples,  where  they  can  be  detected  by  their  pale 
color,  shriveled  appearance,  and  lack  of  flavor.  They  are  sometimes 
adulterated  Avith  water,  which  they  absorb  to  a  largo  extent,  and  thus 
give  a  fletitious  value  when  sold  by  weight.  Cloves  arc  the  most  stim- 
ulatincv  of  the  spices,  and  are  nuich  employed  in  cookery  and  as  condi- 
]iients  in  pictkles  and  preserves.  The  oil  is  a  popular  remedy  for  tooth- 
ache and  is  used  as  a  carminative  in  medicine.  This  plant  is  very 
frequently  called  for  by  Florida  cultivators,  but  to  all  inquiries  the 
stater.ient  is  luade  that  the  clove  plant  can  not  become  of  commercial 
value  in  that  State  on  account  of  the  clin.ate  being  too  cold  for  it  dur- 
ing a  port  ion  of  the  year. 

CAROB    I5EA^"S. 

Gcratonia  ftUlqua, — This  is  a  tree  growing  from  30  to  40  feet  in  licight. 
is  a  native  of  the  countries  bordering  on  the  JMediterranean  Sea,  and 
cultivated  to  a  very  considerable  extent  for  the  sake  of  its  pods,  which 
contain  a  fleshy  pulx>  surrounding  the  seeds.  They  are  known  as  carob 
beans,  which  come  from  the  generic  mime  of  Algaroba,  used  in  various 
countries  to  designate  pods,  xn\>nounced  Iharoiib  by  the  Arabs.  These 
lK)ds  (iontain  a  quantity  of  agreeably- tlavored  mucilaginous  and  sac- 
charine matter,  although  not  very  nutritious.  They  form  a  prominent 
ingredient  in  various  cattle  lb.  ds  of  trade.  The  exports  of  these  i)cds 
from  Cyprus  amount  to  10,000  tons  yeaily.  Tliey  are  also  known  as 
locust  pods,  or  St.  John's  bre^d,  from  a  supposition  that  they  formed 
the  food  of  St.  John  in  the  wilderness. 

A  kind  of  brandy  is  prepared  from  the  carob  bean,  which  is  some- 
times flavored  with  juniper  benies  and  passed  as  a  substitute  for  gin. 
The  Department  has,  from  time  to  time,  propagated  and  distributed 
many  hundreds  of  carob  plants,  chiefly  in  Texas,  and  less  plentifully 
in  some  of  the  Southern  States,  but  no  returns  have  been  received  in 
regard  to  the  outcome  of  these  distributions. 

OTAIIEITE    GOOSEBERRY. 

The  large  shrub,  or  small  tree,  Cicca  disficha,  a  native  of  India,  is 
cultivate(l  in  many  x>arts  under  the  name  of  Otaheite  gooseberry.  The 
fruits  aie  green  ami  resemble  those  of  the  gooseberry;  they  are  acid 
and  used  for  preserving  or  pickling,  and  eaten  either  in  a  raw  statv  or 
cooked  in  a  variety  of  ways.  A  decoction  of  the  leaves  is  used  to  cause 
perspiration,  and  the  roots  have  violent  emetic  [>roperties.  It  grows  in 
S()nu>  parts  of  Florida  and  is  worthy  of  cultivation,  both  on  account  of 
the  frnits  and  the  beauty  of  the  plant. 

QUINOA. 

Chcnopodhnn  qvinoa  is  an  annual  plant,  indigenous  to  Mexico  and 
South  America,  and  long  cultivated  at  great  elevations  on  the  slopea 
of  the  Andes,  in  Chile  and  Peru,  where,  owing  to  the  height  and  cold- 
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ness  of  the  locality,  neither  wheat  nor  barley  can  be  grown.  The  seeds 
resemble  those  of  millet,  and  contain  40  per  cent  of  minnte  starch 
grannies,  upwards  of  6  per  cent  of  sugar,  7^  i^er  cent  of  casein^  ami  11 
per  cent  of  albumen.  They  are  inepared  for  food  by  boiling  in  water, 
like  rice,  forming  a  kind  of  gruel  or  broth,  which  is  seasoned  with  Chile 
4)epper  and  other  condiments.  The  seeds  contain  a  bitter  principle, 
which  renders  the  preparation  rather  unpjilatable,  and  which  is  only 
partially  remored  by  cooking.  It  is  said  that  there  are  varieties  in 
which  this  bitteiTiess  is  much  jr.odified.  They  are  considered  to  be  very 
nutritious  and  an  excellent  winter  food  for  poultry.  Seeds  of  the  above 
were  disseminated  some  years  ago,  but  failed  to  attain  ix)pularity. 

CHICKPEA. 

This  plant,  Ctoe}'  arictlntim,  is  widely  known  throughout  the  world  as 
the  chick-i)ea.  It  is  a  low-growing  branching  annual,  a  native  of  the 
south  of  Europe,  but  cultivated  to  a  considerable  extent  both  in  Africa 
and  Asia.  In  India  the  peas  are  known  as  gram,  and  are  esteemed  as 
an  article  of  food,  being  ground  into  meal  and  baked  into  cakes.  The 
peas  do  not  become  soft  in  boiling,  and  are  more  frequently  roasted  or 
imrched.  In  this  state  they  are  used  by  travelers.  The  i)lant  has  l)een 
cultivated  since  a  very  remote  period  by  the  Egyptians,  Hebrews,  and 
Greeks.  The  dewdrops  that  form  on  the  leaves  are  i>eculiarly  acid. 
This  dew  is  collected  and  preserved  in  bottles,  being  used  with  water 
in  cases  of  indigestion.  It  becomes  more  acid  the  longer  it  l3  kept. 
The  roasted  seeds  ai*e  used  as  coifee. 

CLl'JstlAS. 

Clvsin  Jlava. — This  is  a  native  of  Janinica,  also  found  at  Key  West, 
in  Florida.  It  is  a  small  tree,  seldom  exceeding  20  feet  in  height.  It  is 
mostly  parasitic  on  the  stems  and  branches  of  other  trees.  This  habit 
of  growth  is  supposed  to  be  occasioned  by  birds  accidentallj'  scattering 
the  viscid  seeds,  which  take  root  on  the  bark  of  trees  upon  which  they 
happen  to  be  deposited.  The  roots  creep  along  the  surface  of  the  stem 
in  (juest  of  nourishment  and  sui^port,  penetrating  into  any  decayed 
cavity,  and  finally  reaching  the  ground  (although  they  may  start  40 
feet  irom  it),  when  it  soon  becomes  an  independent  tree.  A  viscid, 
tenacious,  resinous  juice,  which  is  at  first  of  a  whitish  color,  but 
becomes  red  or  brownish  when  exi)osed  to  the  air,  exudes  from  every 
pait  of  the  plant.  It  is  used  as  a  dressing  for  sores  on  horses;  it  is 
also  emidoyod  for  stopping  leaks  in  boats. 

A  Ijraziliaii  si^ecies  (Cliiski  insignis)  has  flowers  which  givo  oft'  a 
considerable  quantity  of  resin  from  the  disk  and  stamens,  so  much  so 
that  an  ounce  has  been  obtained  from  two  flowers.  This  resin,  rubbed 
down  with  the  butter  of  the  chocolate  nut,  is  employed  to  alleviate  the 
pain  of  sore  breasts. 

Chiaia  galactodendron. — This  plant  is  said  to  be  one  of  the  palo  de 
vaca  or  cow  trees  of  South  America.  The  baik  is  thick,  covered  with 
rough  tubercles,  and  its  internal  tissue  becomes  red  when  exjiosed  to 
the  air.  The  milk  is  extracted  by  making  incisions  through  the  bark 
to  the  wood.  One  tree  is  said  to  yield  a  quart  in  an  hour.  The  use  of 
this  milk  is  accompatied  by  a  sensation  of  astringency  in  the  lips  and 
palate,  which  is  said  to  be  characteristic  of  all  edible  vegetable  miiks. 
This  species  can  be  grown  only  iu  warm  couutries. 
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COLA   NUT. 

Cola  acuminata  is  a  medium-sized  African  tree,  the  seeds  of  which| 
under  tbo  name  of  cola  or  guro  nuts,  have  from  time  immemorial  occu- 
pied a  prominent  place  in  the  dietetic  economy  of  the  native  tribes  of 
that  country.  Within  the  last  few  centuries,  however,  their  use  hasu 
been  more  extensively  diffused,  and  the  demand  for  them  has  estab- 
lished a  large  commercial  industry  between  the  regions  of  Centxal 
Africa,  whence  the  principal  supply  is  obtained,  and  the  coast  districts 
of  that  country,  as  also  to  other  tropical  countries  where  they  are  in 
demand.  The  cola  tree  is  now  widely  diffused.  It  was  introduced  into 
Jamaica  about  the  year  1G30,  its  importation  being  ascribed  to  the 
urgent  request  of  an  agent  of  large  sugar  estates  on  that  island  for 
the  benefit  of  the  Gold  Coast  negroes  working  these  sugar  plantations, 
and  in  all  countries  where  the  negroes  were  imported  and  located  in 
large  numbers  the  importation  of  the  tree  was  a  necessary  conse- 
quence, where  it  was  cultivated  for  their  special  advantage  and  bene- 
fit. Thus  it  was  introduced  into  the  Mauritius,  the  West  India  Islands, 
Brazil,  and  other  regions  in  South  America. 

The  practice  of  eating  cola  is  supposed  to  be  very  ancient.  A  small 
piece  of  the  nut  is  chewed  before  meals  as  a  promoter  of  digestion  and 
to  improve  the  flavor  of  anything  eaten  after  it.  Lopez,  an  early  Portu- 
guese adventurer,  writing  of  the  subject,  states :  "  The  negroes  hold  the 
nuts  in  their  mouths,  and  chew,  or  at  least  eat,  them  for  quenching 
their  thirst  and  better  relishing  of  their  drinking  water;  they  comfort 
and  preserve  the  stomach,  but,  above  all  other  virtues,  they  are  singu- 
larly good  against  diseases  of  the  liver." 

There  are  but  few  books  of  travels  or  discoveries  in  Western  or  Cen- 
tral AlVica  which  do  not  contain  some  reference  to  or  description  of  the 
popular  ax)pliances  of  these  nuts  and  the  great  estimation  in  which 
they  are  held. 

Although  for  a  long  time  the  cola  nut  was  known  to  be  famous,  yet, 
until  a  comparatively  recent  period,  nothing  was  definitely  ascertainea 
as  to  the  botanical  history  of  the  plant  that  produced  it,  or  the  nature 
or  characiter  of  the  properties  which  it  contained.  Chemistry,  how- 
ever, has  revealed  that  the  nuts  contain  theine,  an  active  principle 
found  in  other  vegetable  x)roduct3  used  as  beverages  throughout  the 
world.  They  further  contain  a  small  quantity  of  a  fragrant  aromatic 
volatile  oil,  a  large  quantity  of  starch,  and  some  fatty  matter.  The 
fresh  nuts  are  bitter  and  astringent;  this  is  lost  in  drying,  as  the  dry 
nuts  have  no  trace  of  bitterness,  and  are  supposed  to  be  less  active 
than  when  fresh  and  moist.  Among  the  European  population  in  Africa 
the  cola  nut  is  beneticially  used  in  cases  of  diarrhea,  and  the  natives 
attribute  to  the  fresh  nuts  similar  remedial  virtues  as  those  of  Peru- 
vian bark  or  quinine.  The  statement  that  half  putrid  water  is  ren- 
dered an  agreeable  drink  by  mixing  it  with  bruised  cola  nuts  is  not 
boine  out  by  actual  recorded  experiments. 

These  nuts  are  now  in  much  demand  in  the  West  Indies  as  a  substi- 
tute for  cacao  in  the  manufacture  of  chocolate,  which  is  deemed  to  be 
more  nutritious  than  that  made  from  the  Theobroma  cacao.  The  i)lant 
has  been  introduced  in  the  Southern  States,  with  poor  results  so  far. 

HAZKLNUTS. 

The  hazelnut  {Corylus  avcUana)  is  a  large,  many-stemmed  shrnb.  a 
native  of  Europe  and  Asia.    It  is  largely  cultivated  for  the  sake  of  its 
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nuts,  whicli  aro  consumed  iu  great  quantities  as  dessert  fruits.  The 
liazel  tree  is  mentioned  in  very  early  writings,  the  specific  name,  Avel- 
lana,  being  derived  from  Abellina,  supposed  to  bo  tho  valley  of  Damas- 
cus. It  is  said  to  have  been  introduced  into  Greece  from  Pontus ;  hence 
the  nuts  were  called  Ntix  pontica  by  the  Greeks.  Its  fruits  were 
esteemed  by  the  ancients,  and  its  shoots  were  employed  as  divining 
rods.  Like  other  fruits  that  have  been  objects  of  culture  for  centuries, 
there  aie  numerous  varieties  of  the  hazel;  these  are  divided  into  two 
kinds — nuts  and  filberts — which  are  distinguished  by  their  husks.  The 
nuts  have  a  short  husk,  or  calyx,  which  in  the  filbert  is  much  longer. 
These  again  are  divided  into  varieties  having  long  or  short  nuts,  the 
latter  bearing  the  name  of  cobnuts.  The  nuts  of  the  wild  hazel  are 
small  compared  to  some  of  its  improved  varieties,  but  they  are  sweeter 
than  the  cultivated  kinds;  its  small  size,  however,  makes  it  give  place 
to  the  cultivated  filberts  and  cobnuts  of  commerce. 

These  nuts  are  cultivated  to  a  large  extent  in  some  parts  of  England. 
They  are  also  cultivated  in  Spain  and  Italy.  Those  grown  in  Spain 
are  known  as  Spanish  or  Barcelona  nuts.  The  trade  in  these  nuts  is 
immense,  about  half  a  million  dollars'  worth  being  annually  imported 
into  England  alone.  Two  kinds  are  received  from  Smyrna,  known, 
respectively,  as  Tuikey  nuts,  which  are  small  and  nearly  round,  ana 
Turkey  filberts,  which  are  long  and  pointed.  The  nuts  have  a  mild, 
farinaceous,  oily,  agreeable  taste.  The  oil  expressed  from  them  is  con- 
sidered as  being  scarcely  inferior  to  almond  oil.  They  have  also  been 
used  in  the  preparation  of  a  i>oor  kind  of  chocolate,  and  they  are  some- 
times made  into  bread.  The  wood  of  the  hazel  is  seldtmi  of  a  size  to 
be  employed  in  the  arts,  although  the  roots,  which  are  curiously  veined, 
are  sometimes  cut  into  veneers.  The  young  wood  is  very  tough  and 
elastic,  and  makes  excellent  hoops,  fishing  rods,  and  walking  sticks. 
The  celebrated  magic  wand,  or  divining  rod,  is  said  to  have  been 
formed  of  the  forked  young  twigs.  The  wood  makes  good  charcoal, 
from  which  drawing  crayons  are  frequently  made. 

But  little  attention  has  been  given  to  the  culture  of  the  hazel  in  this 
country.  The  fruit  is  largely  imported,  and  its  production  here  would 
probably  be  a  profitable  industry,  as  an  average  crop  is  stated  to  be 
about  1,500  pounds  per  acre.  The  plants  are  readily  procured  from 
suckers  or  layers,  which  are  produced  abundantly  from  the  old  plants. 
They  are  planted  about  10  feet  apart,  and  receive  the  ordinary  treat- 
ment and  care  accorded  to  other  orchard  fruits.  The  plants  are  kept 
very  dwarfed,  as  it  has  been  found  that  by  this  means  a  larger  crop,  as 
well  as  a  better  quality  of  fruit,  is  secured.  These  dwarf  plants  are  very 
uniformly  rimmed  with  an  open  or  cup-like  center.  The  hazel  has  no 
special  characteristics  as  an  ornamental  plant.  It  is  a  desirable  mar- 
ginal shrub  in  park  plantations.  A  variety  with  purple  leaves  may  be 
introduced  with  good  effect  in  lawn  groups.  It  is  one  of  the  best  pur- 
ple leaved  hardy  plants. 

The  native  hazel  {Corylus  americana)  is  found  in  thickets  and  on  the 
margins  of  woods  throughout  a  great  portion  of  the  United  States. 
The  nut  is  smaller  than  that  of  the  European  species,  but  it  is  sweet 
and  palatable.  It  has  not  been  cultivated  to  any  extent  as  a  commer- 
cial product.  There  seems  to  be  much  possibility  in  the  culture  of  hazel 
nuts.  One  objection  has  in  former  years  proved  formidable  against 
their  culture,  viz,  the  liability  of  worms  injuring  the  nuts,  but  now  that 
the  application  of  insecticides  is  so  well  understood,  this  objection  need 
not  longer  hold  good. 
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MANGOSl'EEN. 

Oarchiia  morella. — Tlic  botanical  origin  of  gamboge  was  long  in- 
Tolved  in  some  obscurity.  It  is  a  production  of  Siam,  a  country  not 
well  explored  by  tbo  botanist.  Gamboge  is  also  receiyed  from  Ceylon, 
and  it  Las  been  ascertained  tliat  the  Siam  article  is  produced  by  the 
above-named  species  of  Garcinia,  and  that  from  Ceylon  from  the  same 
or  a  slightly  differing  variety.  ^J'hia  Garcinia  is  a  medium-sized  tree, 
with  large  glossy  leaves  {Similar  in  ai)pearance  to  those  of  the  MagnoUa 
grand ijlora.  The  juice  is  collected  by  Avounding  the  stems  or  breaking 
the  young  twigs  of  the  tree  and  securing  the  jellow  gum  resinous 
exudations  in  hollow  bamboos,  where  it  is  allowed  to  harden.  Gam- 
boge is  seen  in  commerce  in  three  distinct  forms — in  rolls  or  solid 
cylinders,  in  ])ii)es  or  hollow  cylinders,  and  in  cfikes.  The  two  former 
are  collected  in  hollow  bamboos.  ^J'ho  cake  or  lump  gamboge  occurs 
in  rc:uud  or  square  himx)s,  and  is  generally  inferior  in  quality  to  the 
former,  possil>ly  from  less  care  in  collecting  and  in  i)rocesses  of  x>repa- 
ration.  It  is  employed  as  a  pigment  by  artists  in  water  colors  and  as 
a  varnish  for  lacquer  Avork;  also  in  medicine  as  a  i)owerfnl  jmrgative. 
It  is  a  dangerous  poison  in  large  doses,  and  forms  an  ingTcdient  in  most 
of  the  nostrums  for  tapeworms. 

Garcinia  ])icioria,  —This  tree  grov.s  abundantly  in  certain  parts  of 
Mysore,  in  India.  A  fiitty  matter  known  as  gamboge  butter  is  x>i*ocnrod 
from  it.  The  seeds  are  lir.-t  pounded  in  a  stone  mortar,  then  boiled  till 
the  butter  or  oil  ri.ses  to  the  surface.  It  is  used  as  a  lamp  oil  and 
sometimes  as  food.  It  does  not  possess  the  drastic  qualities  of  the 
gamboge  resin,  but  it  is  conj^idored  antiscorbutic  by  the  natives. 

Garcinia  inanrjoy.tano. — 'i'he  mangosteen  ai^ple  tree  is  a  native  of 
Sumatra  and  tliC  Moluccas,  but  has  been  introduced  into  various  trop- 
ical countries  for  the  value  of  its  frnits,  which  arc  held  in  high  esteem. 
It  is  a  beautiiul  tree,  with  large  leatliery  leaves  and  large  rose-colored 
flowers.  The  fruit  is  round,  about  the  size  of  an  ordiiniry  orange,  with 
a  shell  resembling  that  of  a  pomegranate,  but  thicker  and  soiter,  and 
contains  an  astringent  juice.  In  Avct  tea.sons  it  exudes  a  yellow  gum, 
which  re -embles  gamboge.  The  pulp  is  divided  internally  by  thin 
septa,  like  those  of  an  orange,  only  they  are  four-celled  with  one  seed 
in  each  cell.  The  fruit  is  noted  for  its  delicious  flavor,  or  flavors,  for 
those  who  have  enten  it  do  not  agree  as  to  what  it  resembles.  The 
l>lant  is  grown  in  conservatories,  but  requires  a  ver^-  warm  atmosphere 
to  cause  it  to  perfect  its  flowers  and  fruit;  hence  its  succ-cssful  growth 
in  Florida,  where  it  is  on  trial,  may  not  be  realized. 

SOV    BEAN. 

Gh/cincsnja  is  a  low-growing  ar.nual  plant,  reseml  ling  the  well-known 
kidney  or  bush  b(.'an  of  tl.e  gardens.  The  seeds  of  this  species  are 
used  by  the  »ln])anej-e  and  Chinese  in  the  manufacture  of  the  sauce 
which  they  call  soy,  or  .voja.  This  is  sijid  to  be  made  by  boiling  the 
Feeds  or  beans  in  water  l(?gether  v>ith  millet,  wheat,  or  ether  graius, 
the  mixture  being  allowed  ta  firment,  and  afterwards  refinLd  and  stored 
fr.r  U!^e.  Soy  is  a  thick,  black  liqnid  resembling  molasses,  but  not 
so  te:.:;cious.  This  sauce  is  a  favorite  accompaniment  to  other  food 
dishe  '^  in  China  and  Japan.  The  leaves  furi:ish  a  valuable  oil,  and  the 
resulting  eake  is  used  lor  feeding  animals  and  for  manure  to  the  fields 
of  sugar  cane  in  ^cuthern  China.  These  beans  have  frequently  been 
rerommended  as  a  substitute  for  the  colfee  bean,  but  they  are  a  poor 
substitute  for  it — about  equal  to  scorched  wheat  or  rye. 
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GUIACUM. 

This  medinm-sized  tree  {Ottiacum  officinale)  is  a  native  of  the  West 
Indies,  and  is  also  found  in  Florida,  Itfumishes  the  hard,  heavy  wood 
called  lignum  vifcej  in  mnch  demand  by  turners.  The  heartwood  is  of 
a  greenish-brown  color,  and  the  outer  or  sap  wood  is  a  light  yellow. 
It  yields  a  resin  called  gum  guiacum,  which  exudes  from  the  stem,  but 
that  obtained  by  boring  holes  in  the  newly  cut  logs  is  considered  to  be 
of  most  value.  Tlie  log.s  are  placed  on  a  fire  and  the  melted  resin  is 
collected  from  the  holes.  Guiacum  is  greenish  brown,  with  a  balsamic 
fragrance.  It  is  a  stimulant  of  a  very  diftiisable  nature  in  the  human 
system,  and  is  used  medicinally  in  chronic  rheumatism,  skin  diseases, 
and  other  complaints.  It  is  r.oted  for  the  changes  of  color  it  under- 
goes when  brought  into  contact  with  various  substances.  Gluten  gives 
it  a  blue  tint.  Nitric  acid  and  clilorine  change  it  sucxiessively  to  green, 
blue,  and  brown.  These  changes  are  said  to  be  due  to  the  absorption 
of  oxygen  b^'  guiacic  acid,  tlie  active  i^rinciple  of  guiacum. 

LOGWOOD. 

This  tree  [Hcvmatoxylon  camjJccJiiannm),  which  yields  the  well-known 
logwood  of  commerce,  is  a  native  of  Campeacliy  and  other  parts  of 
tropical  America,  but  is  grown  in  large  quantities  throughout  the  West 
India  Islands.  It  is  an  irregular,  crooked-growing  tree,  attaining  a 
height  of  from  20  to  30  feet.  The  heartwcod  is  the  part  used  for  dye- 
ing. It  is  of  a  deep,  dull,  brownish  red  color,  ver^'  liard  and  heax^y. 
For  the  convenience  of  dyers  it  is  cut  into  chips  by  means  of  powerful 
machinery.  Logwood  chip:^  yield  their  color  to  water  and  alcohol,  the 
latter  extracting  it  more  reiidil^-  than  water.  The  color  of  its  dyes  is 
red,  inclining  to  violet  or  purple.  Its  aqueous  decoction,  left  to  itself, 
becomes  yellowish  and  at  length  black.  Acids  turn  it  yellow,  while 
alkalies  deepen  its  color  and  give  it  a  purx>le  hue.  Staffs  to  be  colored 
are  previously  prepared  Avith  aluminous  mordants.  A  blue  color  may 
be  obtained  from  it  by  the  addition  of  verdigris,  but  the  consumptiou 
of  logwood  is  for  black  colors,  which  are  obtained  by  alum  and  iron 
bases,  and  of  any  requisite  degree  of  intensity.  Logwood  owes  its 
coloring  proi>erties  to  a  peculiar  principle  called  Hematin  or  na?matox- 
ylin,  which,  in  some  specimens,  is  found  in  such  abundance  as  to  be 
perceptible  in  distinct  crystals.  Ilematin  forms  an  orange  red  solution 
with  boiling  water,  becoming  yellow  as  it  cools,  recovering  its  former 
hue  when  heated.  Alkali  converts  it  first  to  purple,  then  to  violet,  and 
lastly  to  brown,  in  wliich  case  it  seems  to  be  decomposed.  Metallic 
oxides  unite  with  it,  forming  blue  compound.  West  India  logwood  is 
infenor  to  that  received  iVoui  Honduras  and  Yucatan.  The  former  is 
used  in  the  dyeing  of  carpets  and  other  coarse  cloths,  while  the  Central 
American  kind  is  employed  for  dyeing  all  kinds  of  woolen  goods,  cot- 
ton, and  silk  t\;brics.  Tlie  wood  is  of  a  very  dense  nature,  and  is  not 
easily  injured  by  exposure  to  the  weather.  It  also  takes  a  high  polish. 
It  is  employed  to  some  extent  in  medicine  as  a  tonic  and  astringent. 
It  has  been  nimored  that  the  logwood  tree  has  been  found  growing 
wild  in  Florida,  and  therefore  its  culture  onglit  to  be  encouraged. 
Elibvts  to  trace  the  authenticity  of  this  rumor  have  not  been  successful. 

EUBBEK   TREKS. 

Ilevca  hrmsUiemis  is  a  tree  of  trot>ical  America,  which,  with  others 
of  the  genus,  together  .with  those  of  the  genus  Siphonia,  furnish  the  Para 
rubber  or  American  caoutchouc.    The  juice  is  obtained  frofin  wounds 
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iiiailo  in  tlie  tree  during  the  dry  season,  between  August  and  January. 
It  is  collected  in  vessels  and  ])oured  over  molds,  then  dried  by  a  gen- 
tle heat,  ^successive  pourings  being  made  until  asufliciently  tliick  layer 
is  produced.  At  one  time  these  molds  Avere  in  the  shape  of  shoes  aud 
bottles;  hence  the  article  was  called  bottle  rubber.  Sometimes  alum 
is  added  for  the  purpose  of  coagulating  the  juice,  and  it  is  oftentimes 
drifd  over  a  thick  white  smoke,  produced  by  burning  the  nuts  of  the 
Urucurl  and  other  kinds  of  palms.  The  introduction  of  these  rubber 
trees  in  the  Southern  States  has  been  persistently  advocated  by  vari- 
ous correspondents,  but  they  are  strictly  tropical  jdants,  for  which  no 
suitable  climate  can  be  found  in  the  United  States. 

1)Oi:m  PAL^r. 

This  palm  true  (Jfyphwnc  thehaica)  is  fuund  very  generally  over  the 
L-ontinent  of  Africa  and  in  i>arts  of  Arabia.  It  reaches  about  30  feet 
in  height,  and  the  trunk  is  much  branched,  differing  in  this  resi)ect 
from  most  palms.  In  U])per  Egyi)t,  and  in  other  ])laces  where  it  is 
found,  its  fruits  form  a  souice  of  food  for  the  people,  and  its  infusion 
with  dates  furnishes  botli  a  pleasant  drink  and  an  agreeable  and  reli- 
able cure  for  fever.  The  fruit  grou's  in  large  bunches,  is  of  a  yellow- 
ish-brown color,  aud  has  a  thick,  mealy  rind,  which  tastes  a-.id  looks  like 
gingerbread;  hence  it  is  called  the  gingerbread  tree.  It  ioalsokuowa 
as  tiie  doom  or  doum  i)alm  of  Egypt.  Its  leaves  furnish  roofing  mate- 
rials for  the  constiuction  of  dwellings;  the  trunk,  split  and  freed  from 
pith,  forms  the  uprights  and  other  parts  in  buildings.  The  down 
'.vhich  is  attached  to  the  young  leaves  serves  for  lilling  mattres^;es  aud 
l)ill<»ws.  Tiie  ribs  of  the  leaves  and  libers  of  the  root  stalls  form  mate- 
rials for  making  baskets  and  brooms.  The  kernels  of  the  fruit  are 
turned  into  beads,  aud  made  into  small  perfume  Ijoxes.  In  the  Tbe- 
bais  this  i»alm  forms  extensive  forests,  the  roots  spreading  over  the 
Uiply  buried  ruins  of  one  of  the  largest  and  most  splendid  cities  <:f  the 
incient  world.  This  i)alm  would  probably  succeed  where  the  daiO])alm 
vill  liourish,  but  it  is  not  considered  to  be  as  valuable  as  the  latter. 

GRANAD1LT.AS. 

Passi flora  quadranf/uhiris. — This  strong,  rampant  growing,  climbing 
phmt  is  a  native  of  South  America  and  the  West  Indies.  It  has  very 
heanfifnl  flowers,  which  are  succeeded  by  edible  fruits  called  grana- 
■liihis.  These  are  oblong  in  shape  and  about  G  inches  in  diameter. 
They  are  externally  of  a  greenish-yellow  color  when  ripe,  with  a  thick 
rin«l  inclosing  a  succulent  pulp,  which  is  of  an  agreeable,  but  somewhat 
mawkish,  taste.  When  mixed  with  wine  and  sugar,  it  is  said  to  he  of 
a  grateful  and  cooling  taste.  The  root  is  said  to  ])0ssess  i)owerful  nar- 
cotic proi)erti<vs,  a!»d  is  emidoyed  as  a  diuretic  and  emetic. 

J^astiijioni  UiunMia, — This  ]>lai»t  is  a  native  of  l»razil  and  the  West 
Indies.  The  fruit  of  this  species  is  called  the  water  lemon.  It  is  about 
the  si'/.e  of  a  hen's  i^^^j;^^  and  wlien  ripe  is  yellow  and  dotted  with  white 
spots.  1 1  contains  a  whitish  watery  pulp,  which  has  a  pecMiliar  aromatic 
flavor,  is  delicately  acid,  au<l  {Jlays  thirst. 

P(fSf:iJlor<t  wali/ormis, — In  the  West  Imlies  the  fruit  of  this  plant  is 
failed  tlie  sweet  calabash,  or  apple-frnit\d  granadilla.  The  fruit  is 
round,  about  tt  inches  in  diameter,  and  is  tilled  with  a  gelatinous  agrce- 
bly  tasted  pulp,  very  mucli  mixed  with  seeds,  as  are  all  of  the  fruits  of 
this  family.  Tliese  ])lants  are  often  grown  in  the  South  for  their  fmits, 
as  well  as  lor  their  beautiful  flowers. 
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PISTACHIO    NUTS. 

« 

• 

Fisfacia  vera. — This  is  a  low  tree,  a  native  of  Western  Asia,  and  has 
long  been  cultivated  in  Southern  Europe  for  the  sake  of  its  fruits,  called 
pistachio  nuts.  Its  climatic  requirements  are  similar  to  those  of  the  olive. 
The  fruit  is  a  thin-shelled,  oval,  acuminate  nut,  Avhicli  is  esteemed  by 
some  as  being  of  a  more  agreeable  flavor  than  the  filbert  or  almond, 
and,  like  the  latter,  is  sometimes  made  into  articles  of  confectionery. 
Peculiar  horn-shaped  galls  are  collected  from  the  leaves,  which  are 
used  in  India  for  dyeing  silk  a  green  color. 

Pistacia  ierebinthiis.—'Thm  is  a  native  of  Southern  Eui'^pe,  jSTorthern 
Africa,  and  some  parts  of  Asia.  It  yields  the  chios  or  Cyprus  turpen- 
tine, which  is  procured  by  making  incisions  in  the  trunk,  whence  it 
flows.  At  first  it  is  clear,  of  a  honey-like  consistency,  and  very  fragrant, 
but  quickly  becomes  thick  and  tenacious ;  but  it  ultimately  hardens  and 
is  scraped  from  the  bark.  Galls,  caused  by  the  punctures  of  insects, 
are  formed  on  the  leaves,  which  are  gathered  and  employed  for  dyeing 
and  tanning  purposes.  One  of  the  varieties  of  morocco  leather  is  said 
to  bo  tanned  by  them.     It  is  sometimes  called  the  terebinth  tree. 

Fistacia  lentiscus. — This  is  found  in  the  same  regions  as  the  last. 
The  resinous  substance  called  mastic  is  obtained  from  this  species. 
Wounds  are  made  in  the  bark,  whence  it  exudes  in  drops,  which  are 
allowed  to  run  down  to  the  ground,  where  they  harden  into  small  semi- 
transi^arent  globules  and  are  collected  for  use.  Mastic  is  used  by  the 
Turks  and  Armenians  for  strengthening  the  gums  and  to  sweeten  the 
breath.  It  is  nsed  medicinally  as  an  astringent  and  by  dentists  to  fill 
the  cavities  of  carious  teeth.  The  leaves  and  fruit  furnish  a  coloring 
matter  by  boiling  them  in  water  and  precipitatii»g  it  by  solution  of  sallS 
of  iron.  It  dyes  a  fine  black  color,  and,  reduced  to  powder,  is  mixed 
with  oil  for  painting.  The  pistacio  trees  will  grow  well  in  the  Southern 
States.  All  of  the  species  here  mentioned  have  been  subjects  of  dis- 
tribution, but  no  detailed  reports  have  been  received  relative  to  them. 

RAIN    TREE. 

This  tree  (Fithvcolobium  saman)  is  a  native  of  Brazil.  It  grows  to  a 
heii^ht  of  60  to  70  feet,  with  an  immense  si)reading  head.  The  leaves 
fold  closely  up  at  night,  so  that  they  do  not  i)revent  the  radiation  of 
heat  from  the  surface  of  the  ground,  and  dew  is  deposited  beneath  its 
branches.  The  grass  underneath  the  branches  of  this  tree  being  thus 
wet  with  dew,  while  that  under  other  trees  is  found  to  be  dry,  the  name 
of  rain  tree  has  been  given  to  it,  under  the  supposition  that  the  leaves 
dropped  water  during  the  night.  The  fruit  of  the  tree  is  a  pod  from  6 
to  8  inches  in  length  and  1  inch  in  thickness,  containing  seeds  which 
are  surrounded  by  an  amber-colored  pulp  of  a  sugary  taste.  These 
drop  as  they  ripen,  and  are  eagerly  eaten  by  all  kinds  of  live  stock. 
Animals  eating  them  fatten  very  quickly.  They  are  often  gathered, 
packed  in  barrels,  and  stored  for  use  when  other  kinds  of  food  become 
scarce.  It  is  considered  to  be  equally  as  valuable  as  the  carob  bean  for 
mixing  with  the  food  of  horses  and  cattle.  It  is  said  to  be  wonderfully 
prolific.  It  has  be^n  introduced  into  the  West  Indies.  In  Jamaica  it 
is  called  guango.  The  plant  is  rather  tender  for  this  country,  so  far 
as  its  fruit  products  are  concerned. 

PATCHOULI. 

Fogostemon  patchouli  is  a  tall  shrubby  herb,  a  native  of  Penang,  Syl- 
ket,  and  the  Malay  Peninsula.    The  leaves  yield  the  peculiar  perfume 
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known  as  patchonlj.  The  cdor  is  duo  to  a  volatile  oil  vl»ieh  is  obtained 
by  distillation  of  the  leaves  and  youn jr  slioots.  The  oil  is  of  a  yellowish- 
green  color,  and  almost  as  heavy  as  water.  It  is  a  very  poi)ular  per- 
fume in  India,  and  is  held  in  ^icat  favor  by  the  Hindoos.  It  is  used 
for  scenting  tobacco  and  as  a  perfanie  for  the  hjiir.  The  scent  is  more 
powerful  in  dry  than  in  damp  i)Iaces.  Sachets  of  patchouli  consist  of 
the  coarsely  powdered  leaves  mixed  with  cotton  wool  and  folded  in 
papers.  The  son]  cc  of  this  perfume  was  long  held  as  a  secret,  and  gen- 
uine Indian  shawl;;  ai.d  •  i.dian  ink  were  tested  by  the  presence  of  this 
odor.  The  oil  is  now  (H^lilkdin  Kurope  from  dried  leaves,  and  its  i)rcs- 
ence  is,  therefore,  no  lon.aer  a  test  for  genuine  Indian  gj  ods.  Tlie  odor 
of  patchouli  is  disa/vi'^'cable  to  many  perifcr;S,  and  ill  eli'ects  to  the  nerv- 
ous system  have  been  ascribed  to  its  CAcer;  ivc  u.^e.  In  appearance 
the  plant  much  resembles  a  coleus.  Its  -/ullivation  is  carried  on  almost 
exclusively  by  the  Chinese  in  the  Straits  Settlements.  The  plants  are 
raised  from  cuttings,  which  are  planted  in  rows  about  2  feet  apart,  in 
rich  soil,  and  carefully  weeded  and  cultivated.  The  plants  are  ready 
for  cutting  about  six  months  ai^.er  planting,  when  they  will  be  from  2 
to  3  feet  in  height.  They  are  <  ut  and  treated  similarly  to  tobacco. 
They  are  uric  d  in  the  sun  for  .several  days,  but  not  permitted  to  get  wet 
by  dews  or  rains.    When  the  leaves  have  dried  they  are  baled  for  sale. 

RIIUKARB. 

The  common  rhubard  (Eh(vm  rlwpcnikvm).  together  with  Rheum 
aiidvlaUiv:  and  Hhcum  iartarunm^  is  ihe  original  sjiecies  whence  have 
been  derived  the  many  hybrid  varieties  novr  cultivated  under  the  name 
of  pie  ]>lantfor  the  culinary  uses  of  their  leafstalks. 

The  S]:ecie8  are  natives  of  Asia.  They  are  herbaceous  perennial 
plants  with  large  deei>  green  leaves  supported  upon  long  fleshy  foot- 
stalks, which  arc  used  as  a  substitute  for  fruit,  for  n)akingi}reserves 
and  sauces.  Tlese  have  a  pleasant,  j-harp  flavor,  due  to  the  presence 
of  oxali.-  and  olher  acids.  k'<;me  of  the  hvbrid  vaiictiea  vielda milder 
juice  than  Ihe  sj.ecies,  wliich  is  further  secured  by  cultivation  in  rich 
soils,  whirh  tends  to  incrca:'e  the  thickness  of  the  leaf  stems  and  at  the 
same  time  r(  duces  the  amount  of  acid  contained  in  their  sap. 

AVben  near  matuiity,  the  stalks  become  more  fibcry,  but  full  of  juice, 
which  is  s-)mel!aies  exprv-s.-ed,  and  with  theaddition  of  sugar  is  allowe<l 
to  feiment  into  a  liind  of  wine,  which  is  a  very  palatable  drink,  but  of 
questi.')nj')»]e  benefit  to  health. 

The  un^^\]ian(led  flow*er  heads  have  been  used  n?,  a  vegetable,  under 
tlie  name  of  rha  llowor,  and  are  said  to  form  a  dish  of  line  quality  and 
delicacy  when  cooked  as  greens.  The  leaves  arc  sometimes  dried  and 
snusked  as  a  sn^;:.titn(e  for  tobacco.  The  agiceablc  tasto  and  odor  of 
rhubarb  are  nrt  b:'()iig!it  out  in  the  leaf  stalks  until  they  are  cooked. 
The  chiei' iiutri'.'nt  in  those  i3  the  ::ugar  (glu.-cn'e)  which  they  contain, 
and  which  amounts  to  about  two  parts  in  ( iie  hundred  ];arrs  of  tlio 
fivsh  stalks.  Its  r-our  taste  i-j  due  to  oxalic  acid,  or  rather  to  the  acid 
oxalate  of  potash,  oxalate  of  lime  being  also  pres^cnt. 

Tlie  food  value  of  rhubarb  is  vciy  small.  The  commercial  value  of 
rhnljarb  is  in  its  dried  roots.  The  origin  of  con^mercial  rhubarb  is 
n.uUiple.  It  is  mentioned  by  early  writers  as  having  been  brought  from 
beyond  the  Bosphorus.  It  is  said  to  haV^e  been  mentioned  by  Chinese 
writers  four  thousand  Ave  hur.dred  years  ago.  The  rha,  which  came  into 
Kurope  by  the  ancient  caravan  routes  fr<  ni  Koitl.ern  China,  by  Bokhara 
a]id  Asia  Minor,  was  naturally  called  rhaponiicum,  and  that  by  Enssia 
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and  the  Daimbe^rba-barbamm.  ThedesignatioiisTarkcy,Eu88iai),East 
Indisin,  and  Cant<ni  rhubarb  merely  indicate  the  commercial  channebi 
through  which  the  article  has  been  deiived  in  modern  times. 

Besides  Bhetim  rhaponticvm,  which  yields  the  rhapontic  rhubarb, 
there  is  Rheum  pulmalvm.  to  which  has  been  attributed  the  origin  of 
Persian,  Turkey,  Eussian,  Murcovite,  and  Ejachta  rhubarbs.  Indian 
and  Chinese  rhubarbs  aie  i^tatod  to  be  produced  by  Rheum  emodiy 
Rheum  WehManumj  and  Rheum  australe^  the  first  two  of  these  being 
considered  by  some  authors  as  being  merely  synonyms  of  the  last.  It 
is  now  genernlly  admitted  that  the  true  source  of  the  best  rhubarb  of 
commerce  is  Rheum  officinale.  This  species  is  a  native  of  Thibet.  It  is 
a  plant  of  robust  growth,  often  reaching  5  to  C  feet  in  height,  and  pro- 
duces largo  lieavy  masses  of  flowers.  The  leaves  are  sometimes  5  feet 
long.  The  ordinary  species  of  rhubarb  are  herbaceous  perennials,  with 
a  thick  rootstock  and  deciduous  leaves.  In  Rheum  officinale^  after  the 
third  or  fourth  year  from  se^d,  the  rootstock  gradually  decays  and  a 
stem  is  formed  above  the  ground;  the  plant  then  derives  its  nourish- 
ment from  small  roots,  which  can  not  be  employed  in  medicine.  These 
stems  have  thick  branches,  often  6  to  8  inches  in  diameter.  The  por- 
tion used  in  medicine  is  therefore  the  stem,  and  not  the  rhizome  or 
root. 

Seeing  that  the  sources  of  rhubarb  are  so  numerous,  it  may  well  be 
expected  that  its  commercial  distinctions  and  medicinal  values  are 
equally  varied.  The  quality  of  the  article  will  be  influenced  by  its 
botanical  origin,  the  chmate  and  soil  in  which  it  was  grown,  the  age 
of  the  root,  the  season  when  gathered,  the  method  of  collection,  the 
process  of  drying,  and  its  final  preparation  for  market.  The  jwrtion  of 
the  i)lant  which  constitutes  the  drug  will  also  influence  its  value.  The 
article  furnished  by  the  stem,  or  a  part  very  close  to  the  stem,  will 
differ  from  one  obtained  from  the  root.  Good  rhubarb  has  a  bitter, 
astriiigent,  and  somewhat  aromatic  taste,  and  feels  gritty  to  the  teeth, 
owing  to  the  abundance  of  small  crystals  of  oxalate  of  lime  which  are 
contained  in  it.  It  has  a  very  delicate  odor,  and  is  covered  with  a  fine 
yellow  powder,  and  the  pieces  when  broken  present  a  mottled  rod  and 
yellow  color,  owing  to  the  passage  of  a  nuniberof  wavy  carmine-colored 
streaks  through  the  yellowish-white  matrix.  Here  and  there  are  small 
spots  of  a  darker  color. 

Jt  is  considered  that  very  much  of  the  appearance,  and  supposed 
difference  in  quality,  of  the  commercial  rhubarb  is  wholly  owing  to  the 
time  of  lifting  the  root  and  the  care  given  to  its  preparation  for  market. 
The  Chinese  dig  up  the  roots  early  in  spring,  just  before  the  leaves 
appear.  After  lifting,  the  roots  are  divested  of  all  small  fibers,  and 
the  soil  and  other  impurities  removed  by  washing.  They  are  then 
alloAvcd  to  dry  a  day  or  two  in  the  sun,  then  cut  in  slices,  and  after 
exposure  to  the  sun  for  four  or  five  days  longer,  during  which  time 
they  must  be  turned  over  several  times  daily  to  prevent  molding,  a 
hole  is  bored  in  each  slice,  whioh  is  then  strung  on  a  thread  until 
Bufiieiently  dry.  They  are  put  through  a  finishing  process  by  being 
placed  in  a  close  cylinder,  where  they  are  subjected  to  abrasion  by  the 
rapid  revolution  of  the  vessel.  This  smooths  their  surfaces,  liberating  at 
the  same  time  a  fine  dust  or  powder,  which  envelops  each  jAece  with  a 
fine  bloom,  like  that  upon  the  surface  of  a  ripe  plum.  A  considerable 
quantity  of  rhubarb  root  is  imi}orted  into  this  country  for  medicinal 
purposes.  This  might  profitably  be  grown  here,  provided  that  species 
of  plants  which  yield  the  best  article  could  be  procured  for  that  pur- 
pose.   Large  quantities  are  grown  in  England.    The  English  rhubarb 


384  REPORT    OF    THE    SECRETARY    OF    AGRICULTURE. 

is  of  ti  light  spougy  texture;  its  taste  is  astringent  and  mucilagmoiifl| 
but  destitute  oftlie  aromatic  and  gritty  qualities  possessed  by  themoie 
highly  esteemed  kinds.  It  is  probable  that  the  root  as  grown  in  the 
warmer  climates  of  this  country  woukl  be  equal  to  the  best  arti<de  of 
the  kind  now  in  commerce.  The  slow  sun-drying  process  adopted  in 
other  countries  might  here  be  completed  in  a  few  hours  in  a  drying 
apparatus  by  artificial  heat.  This  would  insure  against  danger  from 
moldiness  and  secure  good  color  and  flavor  with  more  certainty  than 
when  the  drying  process  is  wholly  dependent  upon  the  direct  heat  of 
the  sun. 

lihubarb  is  cultivated  very  extensively  for  the  sake  of  its  lea&talka. 
To  rcnd(»r  these  crisp,  tender,  and  succulent,  the  plants  must  be  giown 
in  rich  soil.  A  light,  sandy  loam  heavily  manured  yields  the  best  cropy 
but  it  requires  to  bo  deeply  worked  to  aff<»rd  the  best  results.  The 
pljints  are  usually  propagated  by  dividing  old  roots  into  sections,  eadh 
secftion  having  a  bud.  Plants  are  also  raised  from  seeds  sown  in  spring 
in  rows  like  peas;  when  the  young  i)lants  appear  they  are  thinne^ 
so  that  those  left  are  3  or  4  inches  apart.  After  the  growth  of  one 
year  they  are  ready  for  removal.  In  a  permanent  plantation  the  plants 
ai'c  set  in  rows  Avhich  are  4  feet  aj)art  in  each  direction.  The  soil  is 
kept  (rlean  from  weeds  and  stirred  frequently  during  the  summer  to 
promote  growth.  Where  the  winters  are  severe  a  e^>vering  of  manure 
is  spreiid  over  the  plants  to  protect  them.  When  the  plant  is  cultivated 
for  its  root  the  same  preparation  and  treatment  are  given.  In  field 
culture  a  light  plow  furrow  should  be  made  on  each  side  of  the  row8| 
thus  covering  the  crown  buds  of  the  plants  with  a  la^-er  of  soil,  which 
will  form  a  ridge  to  throw  off  water.  In  spring  this  ridge  will  be 
smoothed  down  with  a  light  harrow.  The  loots  will  be  large  enough  for 
removal  at  the  end  of  four  years'  growth,  though  it  is  supx)oaed  that  a 
further  growth  of  one  or  two  years  increases  their  medicinal  value. 

CAMPHOR. 

The  camphor  of  commerce  is  dcjived  from  a  tree  known  as  Camphora 
opclnarnm  (0.  Balin),  and  is  a  member  of  the  Laurel  family. 

The  date  at  which  the  Chinese  discovered  the  production  of  camphor 
from  this  tree  is  unknown.  The  tree  is  distributed  throughout  the 
eastern  provinces  of  Central  China,  on  the  island  of  Hainan,  and  very 
extensi\ely  in  Formosa.  It  also  occurs  as  a  forest  tree  on  the  islands 
of  Kiushiu  and  Shikoku  of  South  Japan,  its  growth  being  much  more 
vigorous  there  than  in  the  more  northern  localities.  This  kind  iscalled 
*' Laurel  camphor,"  or  "common  camphor;"  it  is  thvi  ordinary  camphor 
of  commerce,  and  is  produced  almost  exclusively  from  the  camphor 
laurels  of  Formosa  and  Japan. 

The  large  and  increasing  quantities  of  this  drug  consumed  in  all  civ- 
ilized countries  make  the  (piestion  of  its  continuous  production  and 
rei; ular  supply  a  matter  of  (considerable  importance.  It  is  a  well  known 
fact  that  the  sublimation  of  the  crude  c'amphor  from  the  wood  is  con- 
ducted in  a  primitive,  careless  way  which  causes  great  waste.  The 
camphor  laurels  of  Formosa  aie  gradually  being  destroyed  under  the 
careless  system  employed  by  the  Chinese  gatherers.  In  fact  they  have 
been  entirely  exterminated  along  the  seaboard,  and  the  wood  is  now 
obtained  from  the  forests  along  the  frontier  between  the  settlements  of 
the  Chinese  and  the  inland  mountainous  regions  still  occupied  by  the 
aboriginal  population.  The  camphor  gatherers  are  thus  continually 
exposed  to  the  assaults  of  the  natives,  which  interrupt  the  profitable 
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prosecution  of  this  industry.  No  attempts  are  made  towards  plant- 
ing otlier  trees  to  take  the  phico  of  those  destroyed,  and  a  sufticient 
quantity  of  the  drug  is  obtained  only  by  constant  encroachments  upon 
the  territory  of  the  Forniosans,  the  trees  being  thus  destroyed  still 
further  into  the  interior  at  CA'ery  new  move,  gradually  exhausting  the 
supply. 

The  trees  are  felled  and  the  small  branches  chopped  up.  These, 
with  the  chips  and  twigs,  nre  alone  used,  the  heavy  wood  being 
abandoned.  A  long  trough  nwade  from  a  hollow  tree  and  conted  with 
clay  is  jilaced  over  eight  or  ten  hearth  fires,  and  is  half  filled  with  Avater. 
Boards  perforated  wiih  Itoles  are  i)ut  across  the  trough,  and  above  each 
hole  is  a  jar  filled  with  chips  of  the  wood,  with  earthenware  pots 
inverted  above  thorn,  the  joints  beiug.  made  tight  by  hemp  and  clay. 
The  water  in  the  trough  is  heated  to  boiling,  and  the  steam  passing 
through  the  holes  saturates  the  chips,  causing  the  camphor  to  sublime 
and  condense  in  crystals  in  the  invert(»d  pots  above.  The  cami>hor  thus 
obtained  is  sent  from  the  interior  of  the  island  to  Tasmin,the  principal 
port,  packed  in  baskets  ^vered  with  cloths  and  large  leaves.  On 
arrival  it  is  repacked  in  tiu^s  or  lead-lined  cases  for  export  by  Chinese 
vessels  to  Hongkong,  Shanghai,  or  Canton;  the  loss  by  evajmratiou 
while  in  transit  from  the  i)laco  of  its  production  being  very  large.  A 
yellow  oil  exudes  from  the  packages  of  this  crude  camphor,  which  is 
collected  and  locally  known  as  *'oil  of  camphor."  The  Formosa  cam- 
])hor  sometimes  goes  by  the  liame  of  ''  Chinese  camplior,"  and  it  some- 
times arrives  in  Indhi  in  a  semi-iluid  state,  owing  to  the  addition  of 
water  before  shipment. 

Tiie  Japan  camphor  used  to  be  extracted  by  boiling  the  wood  with 
water  in  an  iron  kettle  and  condensing  the  vaj>or  in  an  earthenware 
dome  closed  at  the  top  with  rice  straw.  The  modern  practice  is  to  dis- 
till the  wood  with  water  in  an  iron  retort  fitted  with  a  Avooden  dome, 
from  which  the  vapors  are  led  through  a  bamboo  tube  to  the  cooling 
apparatus.  This  coiwsists  of  a  wooden  box  containing  seven  transverse 
compartments  and  is  enclosed  in  a  second  box  through  Avhich  water  is 
allowed  to  fiow.  The  vapors  are  conducted  through  all  the  compart- 
ments in  succession  by  means  of  holes  placed  alternately  at  either  end 
of  the  dividing  walls. 

Tlie  Japan  camphor  arrives  dry.  It  is  lighter  in  color  than  the  For- 
mosan  and  somewhat  pinkish.  It  arrives  in  double  tubs,  one  within 
tliC  other,  without  metal  lining;  hence  it  is  sometimes  called  tub- 
camphor. 

These  details  arc  noted  for  the  purpose  of  showing  how  the  crude 
camphor  is  obtaiiied  at  present;  but  when  the  production  of  the  article 
becomes  an  industry  in  this  country,  as  ai)pears  quite  probable, 
undoubtedly  vast  improvements  will  be  made  over  these  i>rimitive 
methods. 

IITTERROOATORIBS  AND  REPLIES. 

The  following  interrogatories  and  rei)lies  have  been  selected  as  indic- 
ative of  the  character  and  scope  of  the  information  furnished  by  this 
division : 

COFFER. 


AG  9a 
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Rkply. — Coffeo  not  Ijoin^  gro-wn  for  comnieroc  in  tho  United  StntcB,  \rft  can  only 
briefly  rccito  what  is  "known  relative  to  itacnUure  in  tropicfti  countrjos.  In  thefint 
placoj  it  iH  Htated  th»t  the  crop  can  not  be  made  sncccssftil  in  a  olimato  where  the 
thenuoLiicter  ever  gou>8  qb  low  as  50-  F. ;  some  authorities  place  the  figure  at 55°  F. 

The  plants  arc  usually  sot  about  10  feet  apart,  and  they  are  primed  downtoabont 
7  f<'ot  ill  hoiglit,  to  fanilitato  |j;athering  tbol.oniea.  After  gatherings  the  borriesare 
V.  -ashed,  in  order  to  remove  the  pulp,  rnd  nfterwards  spread  out  in  the  snii  to  dry, 
usunliy  on  :i  cement  floor,  provided  with  sheds  under  which  the  coffee  is  raked  to 
avoid  rains  or  heavy  dews.  After  drying,  they  are  pa  seed  through  anmchliie  to 
remove  tlie  ficarf which  envelopes  each  berry;  they  are  then  sorted  and  bagged  for 
mvirJit't. 

Tht*  berry  soon  loses  its  vegetative  powers,  so  that  seed  should  be  procurwl  from 
Mexico  or  the  West  Indies,  direct  from  thtqilantationa,  with  as  rapid  transit  as  poe- 
siblc. 

XIAULI. 

G.  K.  B.  {Louhiana). — I  would  bo  much  gratified  at  receiving  a  few  seeds  of  the 
tree  (  alied  niaiili.  I  take  great  interest  in  trees,  and  would  like  to  find  one  wbioh 
would  si-.rve  to  reduce  malarial  diseases  in  tliis  climate. 

Rki'ly.— ?^Manli  is  a  local  name  given  to  an  oil  which  is  distilled  from  the  leavte 
of  a  8m;>ll  troe  in  New  Caledonia.  Tlie  jdant  is  2feloJeuca  vividifoTia,  The  oil  is  not 
of  conimercinl  value.  It  would  be  a  very  difficult  matter  to  procnre  seeds  of  this 
plant,  even  if  it  were  important  to  do  so.  The  plan^  would  not  endure  the  olinate 
of  Louisiaua  to  begin  with,  and  would  not  be  of  anjr  particular  valuo  if  it  diiL 
Plants  of  the  ,<renus  are  sometimes  to  l>e  found  in  botanic  greenhonsee,  bnt  there  is 
no  economic  viilue  attached  to  them.  As  to  a  tree  which  would  reduce  malarial  dis- 
eases, mention  mi ^^ht  be  made  of  the  blue  gnm  tree  of  Australia,  which  has  been 
rei-omiiitwi(U'.d  lor  such  a  pui-^x-tse  because  of  its  large  system  of  foliage  requiring 
Diui-h  moisture  for  evaporation,  thereby  draining  wot  lauds  to  some  extent.  TliiA 
tret)  will  not  live  in  Louisiana.  Probably  any  heavy  foliagcd  tree  of  rapid  growth^ 
su''h  as  the  Carolina  poplar,  would  answer  a  like  i)urpose. 

CARDAMOM. 

f*.  TT.  IT.  (JVashingfon). — Will  you  kindly  inform  me  of  tho  most  Buitablo  soil  for 
producing,  and  the  best  adapted  climate  for  the  culture  of,  the  cardamom  f 

Kkpl v.— Cardamoms  are  pro<luced  by  various  plants  of  the  ginger  family,  naii Tea 
of  St  I'ii  tly  tropical  climates.    There  is  uo  part  of  tho  Unitod  States  where  they  oonld 


l)e  growi!. 


ORRIS  ROOT. 


//.  If'.  K.  {Drtro'ity  Mieh.). — Please  give  me  what  information  yon  can  in  regard  to 
ihi'i  culture  ol'  on  is  root,  as  1  tliink  it  could  bo  grown  to  advantage  in  this  oonntnr. 

iiri'LV.— Ii  is  i[:u{e>  probable  LluitoiTia  root,  crmld  be  made  a  i>rofitab]e  cultnre  lu 
tliis  rov.iitiy.  Iris  Jlorcnfhia  ond  other  s])ocie'»  of  iris  furnish  tho  orris  root  of  com- 
ni'Mco.  W'lion  cultivated  for  tbe  root,  the  plants  are  set  out  in  rows  and  treated  very 
simiiarly  to  potatoes  during  sunnner.  The  root-s  are  taken  up  in  the  siMringandBro- 
purcil  i'ui'  \iin\  The  lops,  witli  a  small  portiou  of  tuber,  are  cut  off  and  replaataulor 
finlii.r  »;rowth,  nm.i'h  in  the  paiiie  wjjv  that  horse-radish  is  treated.  The  young  or 
n.'wiy  ]Ji:Mi ted  tops  will  m:iko  salcnble  ro'its  after  three  years' growth.  Klchand 
somewhat  damp  soil  is  said  to  furnish  the  best  roots. 

CANAir.RK    ROOT. 

J.  p.  (  Tr.T^/"7j/)._We  have  beon  trying  for  some  time  to  learn  where  the  canaigre 
beet  is  grown.  This  beet  is  said  to  contain  an  immense  lot  of  tannic  ncid.  If  yon 
know  an,N  thing  about  this  plant,  as  to  where  and  how  it  is  grown  and  how  to  pro- 
ci'.ii-  .'iis'iis  Ol-  bulbs,  wo  wouid  be  obliged  for  the  information. 

f?i;;'i,v.--('nnnigre  U  a  name  given  to  the  root  of  a  dock  called  liumex  htpncnoscpa' 
hna.  It  .irrov>'s  plentifully  in  sandy  soils  over  a  largo  territorv  on  both  sides  of  the 
Rio  CivaTulr,  and  from  thero  northward  over  a  large  portion  of  western  TeTaa.  Tlie 
bnlbs  are  produced  in  clusters,  like  some  kinds  of  sweet  potatoes.  An  analyais  o>f 
tlii.s  root  will  be  found  at  page  lit)  of  Ke])ort  of  this  Department  for  1878.  From  thia 
Mn.»ly<is  it  appcurs  that  tho  root  ctuitains  about  23  per  cent  of  tannic  acid,  and  has 
bc^'u  long  ns:'d  by  Indians  and  Mexicans  for  tanning  hides.  ^  No  reports  have  been 
received  which  would  indicate  that  the  plant  is  a  subject  of  cultivation,  tbe  present 
snp]*ly  being  furnished  by  plants  growing  naturally  in  the  places  whence  tliey  asa 
collei'tod.  Th<!  ])lant  grows  freely  from  roots,  and  as  it  <iltto  seeds  abundantly  the. 
latii'r  might  be  pro<^nred  from  its  native  habitats.  Thi.s  Department  is  not  at  preseii'fe 
advised  as  to  how  roots  or  seeds  can  be  procured. 
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SOJA   BEAN. 

E.  P.  D.  (MaswaehuMits), — Can  yon  inibTm  me  if  the  soja  or  Japan  beaii  is  cnlti- 
vatcd  in  this  conntryt  It  is  said  to  "bo  valuable  as  an  article  of  food,  being  more 
nntritious  than  meat. 

Keply.— The  soja  bean  has  been  grown  moro  or  less,  chiefly  as  a  novelty,  in  this 
country  for  many  years — for  half  a  century  at  least — but  has  never  gained  recogni- 
tion as  being  of  special  importance.  I<t  has  been  recommeniled  for  tl^  oil  contained 
in  it,  ns  a  substitnto  for  coffee,  etc.  It  is  said  to  be  used  in  Japan  mainly  as  an 
ingroaieiit  iu  a  sance  called  soy.  Seeds  can  be  obtained  from  most  of  the  largo  seed 
stores  in  this  country. 

MEXICAN  JUMPIKO  B£ANS. 

G,  H.  (Xew  York  City), — Ton  have  doubtless  heard  of  the  Mexican  jumping baau. 
Will  you  be  kind  enough  to  inform  me  whether  this  bean  actually  grows  m  Mexico; 
and  if  so,  in  what  section  f  Also  t^Il  me  the  true  name  of  it,  and  what  it  is  used  for, 
if  it  is  used  at  all. 

Keply.— Mexican  jumping  beans  are  the  seeds  of  a  shrub  which  is  found  about 
Alamns,  Sonora.  and  other  parts  of  Mexico.  The  movement  is  caused  by  the  antics 
of  a  larva  which  infeets  the  bean>  and  which  looks  like  the  common  apple  worm  of 
our  orchards.  The  name  of  the  plant  which  produces  these  beans  is  Sehaeitana 
2yabnerij  and  the  name  of  the  worm  is  Carpooofsa  sai^an^.  It  has  no  particular 
value. 

INDIA   RUBBER  TREE. 

G.  E.  K.  (Florida), — Will  you  kindly  inform  me  where  I  can  obtain  seeds  of  the 
rubber  tree,  Fic^is  elasUcaf  and  whether  the  rubber  coula  be  produced  in  this  St.ito 
at  aproilt? 

Keply.— Seeds  of  this  plant  are  not  in  coiumeroe;  hence  they  could  not  be  easily 
pr<»oured.  The  plant  u»  «ii>eiiBtv«ly  propagated  by  euttings,  which  readily  form 
roots.  It  is  doubtfal  if  rubber  can  now  be  proHtAbly  produced  from  this  tree,  even 
in  India,  as  it  is  understood  that  the  rubber  supply  it  mainly  from  Central  and 
South  America,  and  ftxjm  a  dtffferent  class  of  plants.  Very  little,  if  any,  of  the  rub- 
ber of  commerce  is  collected  from  Ficus  elasiica.  It  most  assuredly  could  not  be 
l^roduced  in  Florida  at  a  profit. 

GRAPE   SEEDS. 

C.  n,  AT.  {Ifid\ava)» — I  have  several  times  tried  to  get  seeds  taken  from  raisins  to 
grow.  I  have  planted  them  in  rich  soil  and  set  them  out  t<o  freeze,  and  txeatcd  them 
in  several  diifereut  ways  without  success.    What  is  the  matter  f 

Rki'ly. — Gnipo  seeds,  like  man^^  other  kinds  of  seeds  that  have  become  old  and 
hardened,  take  a  long  time  to  vegetate.  Probably  tJio  matter  in  your  c^se  was  impa- 
tience. They  have  been  known  to  vegetate  tJiree  years  after  sowing.  Palm  seeds 
have  vegetated  five  years  after  planting. 

PEAH  TRBE  BUGHT. 

J.  W.  H.  {Georgia), — I  will  appreciate  very  much  if  you  can  send  me  the  best 
remedy  for  pear  blight. 

Reply. — No  certain  preventive  for  pear  blight  has  yet  been  announced.  Usually 
it  is  advised  to  carefully  watch  for  the  first  appearance  of  the  diseiise  and  rt^move 
the  branch  thus  afi'ectea.  In  this  case  it  is  important  to  cut  back  until  clean  healthy 
Avood  is  reached.  ThonsJinds  of  trees  have  been  saved  by  prompt  action  iu  remov- 
ing dieeased  branches,  and  have  remained  healthy  and  productive  for  an  indefinite 
time. 

A  i>rccautionary  measure,  which  has  been  well  tested  for  thirty^  years,  is  to  wash 
the  trunk  and  main  branches  of  the  pear  tree  with  a  mixture  prepared  as  folIoAvs: 
Take  1  bushel  of  lime  and  place  it  in  a  barrel  with  10  pounds  of  sulphur,  and  slake 
the  lime  with  hot  water.  After  it  has  settled  stir  it  thoroughly  and  apply  it  to  the 
trees  as  ordinary  whitewash  is  applied  to  surfaces.  It  has  been  sufficiently  proved 
that  no  part  of  a  tree  thus  covered  will  be  attacked  by  blight,  but  parts  not  so  cov- 
ered are  liable  to  be  attacked,  although  it  rarely  happens  that  they  are;  the  emana- 
tions from  the  sulphur  exercise  a  salutary  influence  in  checking  the  disease. 

FIG   CUTTINGS. 

M,  F,  C,  (Arkansas), — Will  yoa  please  inform  me  the  best  way  to  plant  fig  cuttingsf 
They  are  full  of  buds.    How  should  they  bo  planted? 
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Rei'LY. — Fig  ciittiiigs  aro  made  of  l-year-old  shootB,  out  into  lengths  of  8  inches: 
plant  about  4  inches  apart  in  rows  in  deep  mellow  soil ;  they  ohonld  be  inserted 
deep  enough  to  cover  tlie  entire  cutting  except  the  uppermost  bud,  wliich  should  he 
level  with  the  surface  of  the  soil. 

OL1VE8. 

J.  B.  JV,  {Louisiana). — I  make  application  for  a  small  quantity  of  olive  seed.  A 
Creole  phiuter  believes  ho  can  make  a  success  of  olive  culture  in  southwest  Louisi- 
ana. 

Reply. — The  Department  doe»not  furnish  seeds  of  olives,  and  does  not  enconrnge 
their  growth  by  this  metliod,  as  plants  from  seeds  are  not  reliable  and  likely  to  pro- 
duce very  interior  kinds  of  fruits.  The  Department  propagates  olives  by  cuttings 
taken  from  a  collection  of  named  varieties  imported  from  Europe  of  selected  sorts. 
Plants  of  these  varieties  can  be  forwarded  on  ajiplicaticm. 

CALL  A    LILY. 

J.  S.  {Seattle,  Waah,), — I  see  by  the  papers  that  the  Department  is  engaged  in  intro- 
ducing the  callalily  as  a  new  vegetable  root  for  the  table. 

Rki'LY. — A  paragraph  of  this  purport  has  been  going  the  round  of  newspapers  for 
several  mouths  jiast.  The  statement  has  no  foundation  in  fact.  The  culla  root  has 
no  qualities  titting  it  as  a  food  product. 

XLTMEGS. 

B.  S.  {liiverside,  Cat.). — Wishing  to  try  the  experiment  of  growing  nutmegs,  I  write 
asking  information  regarding  their  culture. 

Retly. — The  culture  of  nutmegs  in  the  Molucca  Islands  and  in  the  Randa  Isles  is 
very  much  the  same  as  that  given  to  a  peach  orchard.  The  fruit,  when  on  the  tree, 
looks  very  much  like  a  peach.  The  tree  grows  about  20  feet  in  height.  It  can  not 
be  successfully  grown  in  any  part  of  California,  as  it  requires  a  tropical  climate. 

OKANGE   CULTURE. 

F,  M.  {Florida). — Please  oblige  me  by  giving  me  some  information  how  to  treat 
voung  orange  trees  when  they  commence  bearing.  The  advice  of  one  of  my  neigh- 
1)ors  18  not  to  cultivate  too  much.  Another  says  they  need  all  the  cultivation  they 
can  get.     1  have  decided  to  follow  your  opinion. 

Reply. — It  is  impracticable  to  decide  delinitely  upon  a  question  of  this  kind  with- 
out an  inspection  of  the  trees.  This  much  might  be  said:  that  at  no  time  should 
th(^  ground  be  cultivated  deejdy  over  the  roots  of  orange  trees.  Their  roots  aro 
iucliiMHl  to  run  near  th(!  surlV.ce,  and  destroying  them  by  deep  mlture  is  harmfal  to 
the  tree.  After  the  month  of  August  surface  culture^,  as  a  rule,  should  cease,  except 
so  far  as  to  the-  curting  down  of  surface  wei.'ds,  as  the  trec^s  should  not  bo  elicited  to 
growth  at  this  time,  a^  the  thorough  maturing  of  the  yearly  shoots  is  all  important 
before  the  cold  of  winter  overtjjkes  them. 
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Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  operations 
of  the  Seed  Division  for  the  calendar  A^ear  1893. 
Very  respectfully, 

M.  E.  Fagan, 

Chief. 
Hon.  J.  Sterling  Morton, 

Secretary, 
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RECORD    OF   SEED   DISTRIBUTED. 


The  following  tables  show  the  number  of  papers  of  seed  distributed 
during  the  fiscal  year  ending  June  30,  1893,  together  with  the  kinds 
and  varieties,  and  the  x>ersoiis  or  associations  to  whom  such  distribu- 
tion was  made: 

JStdtenteut  showiny  the  kinds  and  quanlHicB  of  seed  issued  from  the  Seed  Division  of  ike 
Department  of  Agriculture,  under  the  gemral  appropriation  act  of  Congress,  from 
July  i,  I6V.?,  to  June  30,  1893, 


De.*'Tipti(»u  of  Bted. 


Ve^ft.'ible 

Fl'>\ver , 

Hoik  V  plant  ... 

Snnticnver 

To  hat  CO , 

Yxvhi: 

Wluat 

Corn 

l?jirl«'y 

Kiitlir  corn. 


S4>rirlium. 


Turnip  

Snijar  beet 

-Msui.nel-wurzel 

Ci  I  as^ 

Clover 

Millet 

Forape  plant... 
Textilo : 

Cotton 

Total 


Varie- 
Uea. 


240 

78 

1 

1 

14 

1 
6 
1 
1 
8 
12 
A 
2 
7 
3 
1 
1 

6 


Seuaton>, 
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iu  Con- 
gress. 


Paclages. 

5,  eS ),  304 

418.090 
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Btatirttical 
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raektiger. 
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1.485 


78 
50,880 

o 

7, 803 


2,470 

77 

3,417 

59 

12,942 

259 


3  !. 
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C,  215, 781 


10 
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State 
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Packages. 
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59 


18 
70 
1 
7 
59 
16 


92 
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2 
35 


57 


2 
58 

1 

6 
35 
30 

4 


32 
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experiment 
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PackoAifS. 
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89 
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48 

19 
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Total. 
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48 

19 
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4.560 
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15 

54 
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Siatcment  Hhowhitj  ihf  kiuilH  ai)0  numhiTfi  of  p^ipvis  of  need  ftent  to  forcUjn  coHntrica  hythe 
Sicd  Dh'ision  of  the  T.  S.  Dvpayttnenf  of  Afjrlcvhurr  Curing  thejiscaJ  yoar  ended  *htne 


CoiiutiI**t«. 


I  I'll 
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REPORTS   FROM   RECIPIENTS   OF   SEEDS. 

Each  one  of  tlie  7,70(),iG4  papers  of  seed  distributed  bore  apon  its 
faro  n  roqnert  that  the  result  of  the  trial  of  the  seed  contained  therein 
bo  reported  to  tlje  Department.  An  average  of  five  papers  to  eaeh 
l)ov>.oii  wouhl  place  the  mimber  of  reoipionts  of  seed  at  l,i>4:l,000  per- 
sons. Of  this  number  1,48;>  persons  acknowledged  the  courtesy  of  the 
(lovcrmnent  ))y  making*  a  report  of  their  trial  of  the  seed,  such  report 
being  coupled  usually  with  a  requesf  for  more  seed,  "so  that  an  intcl- 
ligciit  report  might  be  furnished  the  followi'.ig  year." 

Th(»  above  number  of  reports,  distributed  by  States  and  Territories, 
]>\  as  follows: 


Al:;l);i!nri 
/.rkrins.'i?< 


CnlilViriim... 
Colorado 

CoiiiitM  ii(.ut. 
^/cl.:^^  .".lo  ... 
Fl^.rida 
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Illinois 
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lo'.va 
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57 
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5 
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102 
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22 
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New  York! 

North  Ciiroliiia 

Xortli  Dakota 

Ohio 

Oklahoma  Territory. 
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r<?;iiisvlvania 

Rhoih^  Ishm'T 

So'.itl)  Carolina 

South  Dakota 

Ttjujicssoo 

Toxas 
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Vii'i^inia 

WH«hin^toii 

W)at  Vivginia 

Wiis'ousin 


Total 


33 
7 
2 
£U$ 
18 
.S5 
9? 
3B 
G5 

od 
1 

26 
20 
11 
72 

5 
25 
30 
50 

7 
50 

1,483 
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The  reports  in  detail  have  been  omitted  owing  to  tlie  vague  and 
indefinite  language  in  wliicli  they  aie  couched,  conveying  no  useful 
information  as  to  time  of  planting,  nature  of  soil,  cultivation,  or  adapt- 
ability to  climate.  In  view  of  these  facts  it  would  be  manifestly 
improper  to  burden  the  pages  of  this  report  with  columns  of  useless 
matter. 

KIND   OF   SEED   DISTRIBUTED. 

Three  hundred  and  eighty-seven  varieties  of  seed  were  used  in  the 
distribution,  many  of  them  so  old  and  well  known  as  to  hardly  require 
the  formality  of  printing  the  name  upon  the  package.  A  study  ot  the 
history  of  this  division  for  many  years  past  reveals  the  fact  that  the 
*-new  and  valuable^'  seeds  distributed  were  known  and  catalogued  by 
nearly  every  prominent  seedsman  of  this  country  and  Europe  for  at 
least  two  years  before  their  x>urchase  by  the  Department. 

ANNUAL   COST   OF   SEED   DISTRIBUTION. 

The  cost  of  the  distribution  for  the  fiscal  year  lS92-'93  amouated,  in 
round  numbers,  to  $160,000,  making  an  average  cost  of  about  2  cents 
per  paper  for  each  paper  of  seed  distribute  exclusive  of  the  cost  of 
transportation  througli  the  mails  of  over  275  tons  of  matter. 


RECOMMENDATIONS. 

Many  suggestions,  valuable  and  otherwise,  have  been  made  in  the 
annual  reports  of  this  division  relative  to  the  methods  which  should 
be  pursued  in  order  to  obtain  the  best  results  from  the  distribution  of 
seed;  but  every  one  of  my  recent  predecessors  has  ignored  or  over- 
looked the  fact  that  for  many  years  no  useful  i)urpose  has  been  served 
by  tlie  continued  enlargement  of  the  quantity  of  seed  pnrchavsed  annu- 
rjlly,  and  its  indiscriminate  distribution  to  those  who  by  accident  or 
design  become  the  recipients  of  this  gratuity. 

The  purchase,  propagation,  and  distribution  of  seed  were  begun  at  a 
time  when  but  a  few  of  the  now  thickly  populated  States  held  within 
their  limits  a  propagating  garden  or  seed  farm.  The  conditions,  how- 
ever, have  changed  and  in  nearly  every  State  of  the  Union  may  be 
foiiiid  large  establishments  built  up  by  private  industry  and  private 
capital,  engaged  in  the  business  of  raising  new  and  valuable  seed,  and 
in  the  propagation  of  rare  plants,  trees,  and  flowers. 

In  thisindustry,  which  is  no  longer  an  ^*  in fimt  industry,"  many  thou- 
saniis  of  acres  of  land  are  annually  cultivated,  giving  employment  to 
thousands  of  skilled  and  unskilled  laborers.  The  proprietors  andman- 
a^eis  in  order  to  advance  their  interests  are  ever  on  the  alert  for  new 
iw.d  valnable  seeds,  giving  to  their  propagation  asmuchcare  and  atten- 
tion as  a  loving  mother  gives  to  her  offspring,  and  if  their  efforts  bear 
fruit  and  something  new  is  produced  the  discovery  is  made  public 
through  the  medium  of  the  trade  journals  and  catalogues,  and  the  pub- 
lic may  receive  the  benefits  by  purchasing  the  product  at  the  usual 
market  price  instead  of  waiting  two  or  more  years  for  this  division  to 
drop  a  package  of  the  new  discovery  in  their  ix)st-office  boxes. 

In  view  of  these  facts  does  it  not  appear  that  the  Seed  Division  has 
outlived  its  usefulness,  and  that  its  further  continuance  is  an  infringe- 
ment of  the  rights  of  citizens  engaged  in  legitimate  trade  pursuits,  in 
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wliicli  they  have  invested  their  capital,  and  nx)on  which  the  niainte- 
Laiice  of  their  families  and  their  employees  depends. 

Instead  ot  recommeiidiiig  an  increase  in  the  capacity  of  the  building 
now  occupied  by  this  division,  as  is  customary  in  the  Annual  Report,  it 
would  seem  to  me  more  proper  to  urge  the  Vetirement  of  the  Depart- 
ment from  the  seed  business,  and  tliat  the  building  now  occupied  for 
tliat  i)urpose  be  devoted  to  some  useful  pursuit,  more  in  keei>ing  with 
the  spirit  of  our  institutions. 


REPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  ILLUSTRATIONS. 


Sir:  I  have  the  honor  to  submit  my  foiutli  auiiual  report,  wliicli  con- 
taius  a  brief  statement  of  the  work  of  this  division  for  the  calendar 
year  1803. 

Very  respectfully, 

Geo.  Marx, 

Chief. 
Hon.  J.  Sterling  Morton, 

Secretary, 


The  past  year  has  been  an  unusually  busy  one,  and  the  augmented 
demand  for  illustrations  from  the  various  divisions  has  been  proujptly 
met.  The  number  of  illustrations  completed  vluring  the  year  com[)rises 
777  plates,  representing  over  1,0G0  tigures  and  including  large  water- 
color  paintings  and  map  drawings,  besides  the  more  commonly  used 
methods  of  reproduction. 

The  followiiig  lepresents  the  wurk  done  for  the  several  divisions  of 
the  Department: 


DiviHions  aud  offices. 


Fiber  Investigations 

Mirroftcopy 

Chemistry- 

KecorclHai^d  Editiug. 
Kxptrinieiit  Statioua 

Statistics 

I'orestry 

Vegetahlo  Fathology 


Num- 
ber of 
plates. 


Divinions  aud  oftites. 


Ornitltology  aud  Mamuialogy.. 

Botaiiy 

Animal  Industry 

Poijiolocy  

Entommojry 

Misreilaiteous 

World's  Cuiinnbiau  Expositiou 


Num- 
ber of 
plates. 

69 

82 

104 

Iti'i 

149 

5 

42 


The  exhibit  of  the  Division  of  Illustrations  at  the  Columbian  Expo- 
sition was  prepared  with  the  intention  of  showing  the  functions  of  the 
division  in  illustrating  the  scientific  work  of  the  Department  as  well 
as  the  difierent  methods  employed  in  reproducing  these  illustr<itions  as 
they  appear  in  the  publications.  These  exhibits  attracted  great  atten- 
tion and  earned  many  commendations. 

One  of  the  assistant  wood-engravers  was  sent  to  Chicago  for  five 
njonths,  from  May  to  September,  to  tiike  charge  of  the  exhibit  and 
demonstrate  the  art  of  scientific.wood  engraving  for  the  benefit  of  the 
visitors  to  the  Fair. 

On  account  of  the  absence  of  one  of  the  wood-engravers  (on  duty  at 
the  Fair)  the  wood-engraving  branch  of  this  division  has  comx>leted  only 
38  full  page  plates,  the  work  being  confined,  as  heretofore,  almost  exclu- 
sively to  illustrations  for  the  Divisions  of  Forestry  and  Botany.    The 
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suggestions  oilered  in  lajst  year's  report,  as  to  the  advantage  of 
extending  this  method  of  jcproducing  illustrations  to  the  work  of  other 
divisions,  holds  good  at  this  time.  In  this  connection  it  will  bo  inter- 
esting to  refer  to  a  discussion  on  this  subject  at  a  recent  meeting  before 
the  Association  of  Economic  Entomologists,  during  which  Prof.  Gar- 
niau,  of  Lexington,  Ky.,  Avho  seems  to  be  well  informed  on  the  subject, 
says : 

Wood -engraving  is  hetter.  It  is  not  open  to  any  of  tlie  objections  against  otcbing 
and  litliogi'a])liy.  it  can  be  easily  and  clioaply  duplicated.  It  yiebls  a  clear,  neat 
jigure  when  printed  on  only  fair  paper.  It  can  be  used  in  plat-os  or  scattered  iu 
t«'xt.  *  *  *  'Plio  figures  publiflbcd  by  Prof.  Kiley  in  bis  Missouri  reports  arofltiU 
among  tbe  best  we  liavo.  *  *  *  It  may  be  true  tbat  tbeir  success  is  not  entirely 
duo  to  the  fact  that  they  are  wooil-cat-s,  but  it  is  eqnally  true  that  they  would  never 
have  beroDie  so  well  known,  or  so  uuiversally  nsed,  if  tbey  had  been  prod  need  hj 
any  otli^r  method.  *  *  *  iJut  the  plain  truth  is,  that  with  oil  of  its  disadvan- 
tiijicH,  wood-engraving  romains  our  most  e-atisfactory  method  of  making  illustra- 
tions. 

Prof.  Gavinan  is  quoted  at  length  because  he  has  expressed  an 
iiiibias^ed  judgment  founded  on  exi)erionce  as  to  the  value  and  advan- 
tages of  ^yood  engraving  over  all  other  methods  of  reproducing  Ulustra- 
tions.  It  is  admitted  that  wood  engraving  is  expensive  in  the  first 
outliiy,  but  thofnct  should  not  bo  lost  sight  (*f  that  the  duplication  of 
th<^  outs  byeloetrotypiiig  saves  the  cost  of  redrawing  the  subject,  which 
Mould  ordinarily  ooeiir  if  any  other  method  were  emj^loyed. 

The  work  of  the  electrotype  room  continues  to  increase  by  thte  aeces- 
siou  of  i)Iatos  from  recent  i)ublicati(>ns,  and  its  usefulness  is  daily 
demonstrated. 


PvKPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  RECORDS  AND 

EDITING. 


Sir:  I  have  the  honor  to  present  herewith  my  fourth  annual  report, 
coverings  the  work  of  the  division  for  the  calendar  year  1808. 
Very  respectfnlly, 

Geo.  Wm.  Hill, 

Vhief. 

Hon.  J.  Steullng  Morton, 

Secretary. 


During  the  calendar  yenr  1893  the  total  number  of  publications  han 
died  in  this  division  was  210.  Tliese  varied  in  size  from  cii^culars  of 
information  and  farmers'  bulletins^  ranging  from  8  to  32  pages  each,  to 
the  more  extensive  publications  in  the  form  of  special  bulletias  and 
reports,  and  including  the  Annual  Eejwrt  of  the  Department  for  1S02, 
tlie  Annual  Eeport  of  the  "Weather  Bureau  and  that  of  the  Bureau  of 
Animal  Indu-^try,  the  first  of  which  is  a  book  of  some  650  pages.  These 
publications  aggregated  altogether  13,082  printed  pages  and  a  total  of 
.%44G,181  copies.  This  is,  of  course,  exclusive  of  the  daily  weather 
bulletin  and  the  weather  maps  published  daily  by  the  Weather  Bureau, 
Avliicli  do  not  pass  through  this  division.  Of  the  total  number  of  pub- 
Jications  given  above  (*-10),  ^^  are  publications  of  the  Weather  Bureau, 
and  were  x)rinted  at  the  Weather  Bureau  by  its  own  printing  ofiice. 
Of  the  remainder  (122)  4  were  printed  by  order  of  Congress  and  paid 
for  from  ai)propriations  pro\ided  in  the  resolutions  ordering  the  sarao; 
lis  were  paid  for  either  from  the  fund  appropriated  for  the  publivi 
printing  and  binding,  amounting  for  this  fiscal  year  to  $85,000,  while 
others  again  have  been  charged  to  the  funds  of  various  divisions  whose 
appropriations  specially  provide  for  x>rinting.  Tlie  proportion  of  total 
printing  expenses  chargeable  to  each  division  is  shown  in  a  table  at  the 
close  of  this  report. 

It  should  be  stated  that  the  work  included  in  the  table  in  question 
embraces  not  only  the  bulletins,  reports,  and  circulars  printed  for  dis- 
tribution, but  the  blank  books  and  blank  forms  required  in  the  Depart- 
ment work,  and  also  the  necessary  bookbinding  for  the  library  and  for 
sundry  divisions. 

In  addition  to  the  supervision,  editing,  and  preparation  for  the  printer 
of  all  the  publications  of  the  Department,  the  division  is  charged  with 
a  certain  supervision  of  the  printing  of  circulars,  office  stationery,  etc., 
done  in  the  printing  office  of  the  Department,  all  proofs  of  printing 
work  done  in  that  office  being  submitted  to  this  division. 
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farmers'  ijulletiks. 

TIjo  series  of  publications  to  which  the  iiiinic  Farmers'  Bulletins 
lias  been  ^iveu  has  been  eontiiiue<l  with  very  ])ra<*tical  results,  a  liir|:!:o 
amount  of  useful  inforinatiou  having  been  widely  distributed  in  this 
lOrin,  which  effects  the  greatest  economy.  Tlie  j^ractical  ntituro  of 
the  subjects  handled  aud  tlie  ])hviii  manner  in  which  the  information  is 
expressed  have  made  these  publications  deservedly  popular  anionic?  prac- 
tical farmers,  and,  alth<uigli  their  cheap  f(u-m  has  permitted  the  printing 
of  very  large  editions,  yet  frequent  reiuints  have  been  necessary  to 
supply  the  continued  urgent  demand. 

In  this  connection  it  would  be  well  to  renew  the  suggestion  made  in  a 
l)revions  report,  that  wherever  jmssible  the  fn-st  i)resentation  of  results 
obtained  from  the  investigations  of  the  Dei)artment  should  be  in  the 
:orm  of  Farmers'  Bulletins.  The  gr(  at  bulk  cf  the  people  whom  tbe 
i)ei)artment  is  specially  designed  to  serve  do  not  ask  for  more  than  the 
results  of  the  I)ex>artment  work  and  the  conclusions  they  justify  i>re- 
sented  to  them  succinctly  and  in  the  plainest  terms.  They  do  not 
require  to  be  informed  as  to  the  details  of  investigations  and  the  proc- 
esses by  w^hich  these  results  were  obtained.  At  the  same  time  this 
suggestion  is  not  designed  to  luopose  bulletins  of  this  class  as  a  sub- 
stitute for  the  full  reports  of  all  the  work  done,  a  full  recoid  of  which 
is  essential  for  the  information  of  scien title  woikers  in  the  same  field 
and  for  the  benefit  of  the  Department  workers  of  future  years.  As  a 
matter  of  economy,  if  for  no  other  reason,  the  Farmers'  Bulletins  must 
become  the  popular  mediuni  forconveving  information  of  a  practical 
nature  to  the  farmers  generally,  and  the  adox)ti(jn  of  this  plan  will 
enable  us  to  restrict  the  size  of  tiie  editions  of  the  more  pretentious 
and  technical  publications  which  involve  greater  exx)ense. 

CLASSIFICATION    OF    FURI.K'ATIONS. 

A  systematic  classification  of  the  ])ublications  of  the  Depailment, 
with  a  view  to  greater  simi)lifi('ation, is  very  much  t<>  be  desired,  but 
for  obvious  reasons  should  not  be  hastily  undertaken.  As  a  sugges- 
tion in  the  direction  of  classification,  a  division  of  the  Dejfartment 
l)ub!ications  into  four  main  clas?'cs  is  recommended.  First,  those  of  a 
purely  scientific  nature.  The  editions  of  these  could,  it  is  believed,  be 
limited  to  2,o00  or  3,000  copies,  and,  being  prepared  ])y  scientists  more 
exclusively  for  the  use  and  information  of  their  scientific  confreres, 
time  and  space  could  be  saved  by  the  free  use  of  technical  language. 
These  should  not  be  included  in  the  m(ynthly  list  of  the  publications  of 
this  Department,  which  are  circulated  widely  for  the  information  of 
pe()X)le  who  desire  to  obtain  our  i)ublications. 

A  second  class  should  consist  of  rep()rts  and  bulletins  of  a  special 
character,  which  maybe  termed  technical  in  so  !ar  as  they  are  adapted 
to  persons  following  a  si)ecial  calling,  such  as  horticultui  ists,  dairy- 
men, livestock  breeders,  et'(\  While  designed  to  1)0  nune  popular  than 
publications  of  the  (irst  class,  rend(»ring  simph*.  language  more  desira- 
ble, these  might  still  be  more  or  less  technical  in  character,  and,  except 
in  rare  cases  nnd  for  very  cogent  reasons,  editions  of  this  class  could 
be  limited  to  about  5,000  copies. 

A  tliird  class  of  publications  should  consist  of  the  Farmers'  Bulletins 
and  circulars  of  information,  one  or  other  of  tiiese  forms  being  gener- 
ally available  and  sufiicient  for  conveying  information  where  a  more 
extensive  distribution  than  provided  for  in  the  second  class  is  needed. 
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Tlie  fourth  class  should  consist  of  maps,  charts,  and  such  other  pub- 
lications as  demand  a  special  and  peculiar  form. 

At  present  all  publications,  with  the  excei)tion  of  the  Farmers'  Bul- 
letins, are  issued  in  a  separate  series  for  each  division,  a  plan  which, 
while  unavoidable,  perhaps,  in  reference  to  the  first  and  last  classes 
efiumerated,  should  bo  if  possible  modified  as  regards  the  other  classes. 
With  the  growth  of  the  Department,  the  accession  of  new  bureaus  and 
divisions,  the  increasing  number  of  serials  and  the  duplicating  of  num- 
bers, and  the  indiscriminate  number  of  reports,  special  reports,  bulle- 
tins, etc.,  issued  by  the  Department,  there  is  certain  to  arise  a  confu- 
sion sufficient  to  distract  librarians  and  bibliographers.  And  the  fact 
must  not  be  forgotten,  in  citiiig  this  phase  of  the  subject,  that  it  is 
essential  to  the  interest  of  the  scientist  himself,  as  well  as  to  the  peo- 
ple at  large,  that  all  publications  should  be  properly  classified,  so  that 
they  may  be  correctly  referred  to  and  easily  found  by  those  having 
occasion  to  use  them. 

SERIAL   PUBLICATIONS. 

One  of  the  serious  obstacles  to  a  proper  and  simple  classification  of 
the  ])ublication8  of  the  Department  is  to  be  found  in  its  serials.  Few 
of  thej^e  are  either  distinctively  scientific,  technical,  or  popular.  The 
result  is  that  a  serial,  from  its  nature,  not  only  reaches  a  compara- 
tively limited  number  of  persons  in  comparison  to  the  cost  of  publica- 
tion, but  a  great  deal  of  the  matter  is  wasted,  scientific  articles  being 
placed  in  the  hands  of  people  who  neither  want  them  nor  are  interested 
in  them,  while  popuhar  information  is  distributed  to  persons  who  do 
not  nee(l  it.  The  tendency  of  a  serial  is  generally  antagoiiistic  to  what 
should  be,  in  the  interest  of  economy,  a  cardinal  principle  of  the  Depart- 
ment publications,  namely,  to  confine  publications  as  much  as  possible 
to  one  class  and  to  one  subject,  in  order  that  eveiy  copy  printed  may 
be  available  to  some  person  who  needs  it.  The  issue-  of  publications 
in  serial  form  necessarily  results  in  a  list  of  regular  recipients,  none  of 
whom  wish  to  lose  a  single  number  and  thus  leave  their  sets  incomplete, 
even  though  many  of  the  numbersmay  contain  nothing  of  special  inter- 
est to  them.  The  result  is  that  a  serial  including,  in  a  twelvemonth 
0(>,(KK)  copies,  and  supplying,  we  will  say,  a  regular  list  of  0,000  persons, 
leaving  2,000  copies  of  each  edition  for  general  distribution,  will  in  the 
ngi>regate,  therefore,  reach  no  more  than  25,000  to  30,000 people,  and 
yet  very  possibly  not  more  than  a  few  hundreds  out  of  the  6,000  persons 
supplied  regularly  have  found  matter  of  special  interest  or  particularly 
instructive  to  them  in  more  than  two  or  three  numbers.  If  serials  are 
to  be  permitted,  their  range  of  subjects  should  certainly  be  restricted, 
and  they  should  be  of  a  purely  scientific  or  te<5hnical  character.  If 
exclusively  popular,  they  simply  become  magazines  or  journals,  which 
it  is  not  the  province  of  the  Government  to  provide,  while  if  they 
seek  to  combine  popular  and  scientific  matter,  there  must  be  a  great 
waste  of  material  somewhere  in  their  distribution. 

DISTRIBUTION. 

In  addition  to  the  issue  of  advance  notices  of  forthcoming  publica- 
tions which  are  sent  to  the  agricultural  papers,  so  that  their  readers 
may  have  an  opportunity  to  be  posted  as  to  the  publications  of  the 
Department,  this  division  sends  out  on  the  first  of  each  month  to  all 
the  papers,  as  well  as  to  all  individuals  applying  for  it,  a  list  of  the 
publications  issued  during  the  month  x>revious.    In  this  connection  it 


398  REPORT   OF   THE   SECBETARY   OF   AGRICULTURE. 

is  suggested  that  whenever  application  is  made,  as  is  so  frequently  the 
ease,  tor  all  the  publications  of  the  Department,  the  applicant-s  name 
Rlioiild  be  entered  to  regularly  receive  this  list,  with  a  statement  that 
he  muJd  apply  spe<^ilically  for  any  particular. publication  he  may  want. 

Ill  the  interest  of  retreuclimt'nt  it  is  extremely  desirable  that,  excei>t 
in  the  case  of  bulletins  or  circulars  designed  to  meet  emergencies,  gen- 
eral distribution  be  discouraged,  every  opportunity  being  taken  to 
make  public  the  number  and  character  of  our  publications,  in  order  that 
tbose  to  be  benefited  may  know  of  them  and  apply  directly  for  such 
as  they  desire  to  re(*eive. 

Of  nearly  3,000,000  copies  of  publications  issued  by  this  Department 
during  the  past  year,  exclusive  of  the  reports  ordered  by  Congi*ess,  of 
which  only  a  few  are  placed  at  the  disposal  of  the  Department  for  dis- 
tribution,"it  is  certain  that  a  very  large  number  are  wasted  in  th(^  dis- 
tribution. Thatqnestion,however,  is  beyond  the  control  of  this  division, 
and  the  solatium  of  the  difficulty  must  be  ultimately  left  to  others.  It 
is  suHicient  to  say  liere  that  tin;  (mormons  amount  of  printing  devolv- 
ing upon  this  Department,  in  order  to  make  the  results  of  its  work 
available  to  the  pnblic,  a  duty  imposed  upon  it  by  the  law  which  cre- 
ated it,  and  the  great  increase  which  has  taken  place  in  its  publications 
during  the  past  four  or  five  years,  suggest  the  necessity  for  the  early 
consi<ieration  of  some  general  plan  by  which  the  publications  of  the 
Department  may  be  more  discrirainately  classified  a;nd  their  distribu- 
tion so  syj^tematized  as  to  prevent  waste,  and  to  make  every  copy  of 
every  publi<fation  available  for  some  individual  or  some  institution, 
thus  insuring  its  utilization  to  the  best  advantage. 

THE   EVIL   OF   UNKESTRTOTED   FREE   DISTRIBUTION. 

The  vicious  principle  which  seer:s  to  be  at  the  root  of  waste  in  this 
matter  is  general  free  distribution  to  i)ractically  every  applicant  until 
the  edition  of  a  work  is  exhausted,  in  many  cases  leaving  so  many  per- 
sons still  clamoring  for  it,  and  many  of  them  able  to  advance  such 
excencnt  reasons  w!>y  tluy  should  have  it,  as  to  necessitate  a  reprint. 
While  it  is  an  essential  part  of  the  duty  of  this  Department,  as  already 
indicated,  to  j.aiblish  in  sonie  convenient  form  for  the  benefit  of  the 
jublio  all  the  information  beneficial  to  agriculture  which  it  is  able  to 
^•ath.iT  through  the  various  channels  at  its  disposal,  there  seems  to  bo 
no  ♦;(r.Ml  reason  why  every  such  publication  should  be  presented  gratui- 
t(s'i:iy  to  every  person  applying  for  it,  including  that  large  number  of 
I'l'ir oiis  who  make  a  practice  of  applying  for  anything  which  can  be 
had  for  nothing.  The  time  certainly  has  arrived  when,  without  resti'ict- 
i:ig  Mic  exercise  by  the  head  of  tliis  Department  of  full  discretion  as  to 
tl.o  Lest  method  of  publishing  ar^d  distributing  the  information  at  his 
<lis])osal,  he  should  be  authoriz<vi  to  affix  a  price  (in  no  case  exceeding 
cost  of  pa]5cr,  presswork,  and  biiuling)  to  certain  i>ublications,  limiting^ 
tlic  gratuitous  distribution  to  ireo  libraries,  to  certain  agricultural 
associations,  to  State  departments  of  agriculture,  and  to  the  libraries 
of  such  educational  institutions  as  make  a  specialty  of  agricultural 
in:-truction.  Such  authorization  need  in  no  wise  conflict  with  the  full 
(li:  cretion  of  the  Secretary  of  Agriculture  to  issue  at  any  time  for  free 
distribution  bulletins  conveying  important  and  practical  information 
which  it  is  desirable  to  distribute  as  widely  as  possible — emergency 
bulletins  as  it  were — of  a  character  similar  to  the  series  now  imblisLed 
by  {\i(\  Department  under  the  name  of  Faiiners'  Bulletins. 

It  ought  also  to  be  in  the  power  of  the  Secretary  to  dispose,  through 
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the  Public  Printer,  of  the  plates  of  publications  to  publishers  under 
suitable  conditions  as  to  the  price  per  copy  to  be  charged  by  thein,  such 
sale  to  confer  copyright  i)rivileges  upon  the  purchiiser.  This  plan 
would  effectually  relieve  the  public  ti'easury  from  cost  of  reprints  (of 
which  during  the  current  year  there  have  been  31),  and  would  often- 
times suffice  to  furnish  all  needed  copies  at  a  moderate  price  to  the 
public  beyond  the  small  number  of  copies  required  for  gratuitous  disr 
tribution.  The  adoption  of  such  plans,  or  of  either  of  them,  would,  in 
my  opinion,  accomplish  far  more  in  the  direction  of  restricting  within 
tlie  limits  of  reliable  economy  the  publication  work  of  this  Department 
than  the  pro\i8ions  of  the  printing  bill  now  under  discussion  in  Con- 
gress, the  effect  of  which^  so  far  as  this  Department  is  concerned,  is 
merely  to  transfer  to  Congress  all  power  controDing  the  issue,  in  edi- 
tions of  over  1,000  copies,  of  publications  containing  over  100  octavo 
pages. 

With  such  provisions  for  the  handling  of  certain  of  our  publications 
in  a  legitimate  way  by  publishers  and  booksellers,  and  with  certain 
precautions  for  the  preservation  of  a  certain  number  of  copies  of  every 
publicati«)n  issued  by  the  Department,  any  improper  distribution  of 
publications  issued  for  gi^atuitous  distribution  could  be  effectually  pre- 
vented by  a  law  making  it  a  misdemeanor  for  any  one  to  offer  or  ex- 
pt)se  for  sale  sueli  publications,  which  should  bear  upon  the  title-page 
a  statement  that  they  are  printed,  for  free  distribution,  while  some 
indication  of  this  fact  should  appear  on  each  signature  of  the  work. 
This  re  >triction  on  the  sale  of  such  publications  should  not  apply  after 
three  years  from  date  of  issue. 

Many  objections  have  been  offered  by  the  advocates  of  an  entirely 
friM^  distribution  of  public  documents  to  the  plan  of  making  a  small 
ehar<:ie  therefor,  but  none  of  these  objections  seem  to  overweigh  the 
fiutt  that  entirely  free  distribution  of  all  the  publications  of  the  Depart- 
ment must  inevitably  work  injustice  to  some,  and  these  often  the  most 
deserving,  for  the  reason  that  it  is  utterly  impossible  with  our  present 
l)opiriation,  to  say  nothing  of  what  it  will  be  in  a  few  years  to  come,  to 
supply  every  one  who  may  be  beneiited;  and  there  is  no  possibility, 
even  if  enough  publications  should  be  i)rinted  to  supply  all  those  who 
nii^Jifc  need  them,  of  tliscriminating  adequately  between  applicants  so 
as  to  prevent  the  supplying  of  documents  in  many  cases  to  people  who 
do  not  need  them,  and  thus  cutting  off  the  supply  for  those  who  do. 
As  it  is,,  a  special  provision  exists  for  affixing  a  price  to  some  of  the 
Department  publications,  such  as  those  emanating  fiom  the  \Yeather 
Burean,  and,  as  a  matter  of  fact,  subscriptions  are  received  for  the 
Weather  Review  at  the  trifling  charge  of  50  cents  a  year.  Again,  a  spe- 
cial (danse  has  been  introduced  into  the  current  act  of  appropriation  for 
tlie  Department,  authorizing  the  Secretary  to  charge  for  the  card  index 
of  agricultmal  Uterature,  prepared  by  the  Office  of  Experiment  Stations, 
a  prir-e  covering  the  additional  expense  involved  in  the  preparation  of 
the  coi)ies  sold.  The  only  practical  solution  of  the  difficulties  attend 
ing  a  satisfactory  distribution  seems  to  be  to  give  to  the  hciid  of  the 
Department  a  general  authorization  to  affix  a  price  to  such  publications 
as  he  thinks  proper,  not  in  any  case  exceeding  actual  cost  of  paper, 
presswork,  and  binding. 

BINDINa. 

Tlie  custom,  of  long  standing  in  this  and  other  Departments^  of  bind- 
ing i)ublications  intended  for  free  distribution  in  cloth  or  other  speciid 
binding  should  certainly  be  discontinued  and  paper  binding  ufiedexclu- 
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sively  for  all  publieatioiis  distributed  free.  It  is  surely  not  aKking  very 
inueb  of  those  who  receive  Goveriuueut  publications  free  that  they 
should  be  willing  to  bind  them  themselves  if  thoy  desire  to  properly  pre- 
serve them.  The  cost  of  extra  binding  of  publications  for  distribution 
amounted  during  the  fiscal  j^ear  189:^  to  $9,214.37,  or  more  than  10  per 
cent  of  the  total  amount  spent  for  Department  printing  during  the  year. 

PRESENT    COST   OF   PRINTI^'Cr. 

The  increase  in  the  printing  fund  of  the  Department  has  been  great 
during  the  past  four  years.  It  nnist  be  borne  in  mind,  however,  iirst, 
that  there  has  been  a  great  increase  and  development  in  the  work  of 
the  Department  itself  and  in  the  number  of  divisions  i)roviding  mate- 
rial for  the  printer.  Second,  that,  in  spite  of  the  fact  that  the  work 
of  the  Department  is  designed  to  directly  subserve  the  interests  of 
nearly  one-half  the  population,  to  whom  the  results  of  its  investigations 
and  the  information  it  has  collected  nuist  be  conveyed  as  promx>tly 
and  clearly  as  i)ossible,  its  appropriation  for  printing  is  far  less  than 
that  of  most  of  the  other  Departments,  only  one  or  two  of  which  are  as 
modestly  provided  for  in  this  re8i>ect  as  the  Department  of  Agricul- 
ture. It  is  also  proper  to  recall  here  that,  by  care  and  good  manage- 
ment, the  amount  of  printing  done  under  the  present  api)roi)riatiou  of 
$85,000  per  annum  has  been  proportionately  very  much  larger  than 
was  the  case  when  the  appropriation  did  not  exceed  $40,000,  having 
siiK^e  that  time  increased  nearly  fourfold. 

While  it  is  essentially  desirable  that  by  every  means  possible  strict 
economy  should  be  enforced  in  the  administration  of  the  prijiting  fund 
of  the  Department,  and  while,  since  the  organization  of  this  di^i8ion 
S])ecial  eflbrts  have  been  made  towards  that  end  and  considerable  suc- 
cess obtained,  it  is  of  the  highest  importance  that  we  should  recognize 
that  the  work  of  publication  forms  an  essential  part  of  the  duty  of  the 
Department  to  the  public.  Under  its  organic  law,  the  distribution  of 
information  is  made  as  much  a  part  of  the  duty  of  the  head  of' the 
D(»partment  as  the  accumulation  thereof,  whether  by  investigation, 
special  inquiries,  or  otherwise.  That  would  therefore  not  be  a  measure 
of  true  economy  consistent  with  the  functions  and  purposes  of  the 
De]}artment  wliich  should  tend  to  restrict  the  distribution  of  the  infor- 
mation it  has  acquired.  It  would  not  be  true  economy,  inasmuch  as  the 
large  sums  expended  for  investigations  and  inquiries  can  be  fully  justi- 
lied  and  full  interest  thereon  realized  only  by  making  such  information 
available  as  soon  as  possible  to  all  i)ersons  who  may  be  benetited  by  it. 
It  would  not  be  consistent  with  the  purposes  of  the  Department  for  the 
reason,  already  stated,  that  it  is  by  law  as  much  the  duty  of  the  Depart- 
ment to  distribute  as  to  acquire  inf()rmation. 

The  suggestions  made  in  the  direction  of  economj-  in  the  present 
report  are  directed  therelbre  simj^ly  to  a  judicious  expenditure  of  the 
X)rinting  fund  and  a  prevention  of  useless  distribution.  True  economy 
consists  in  making  the  niost  of  every  dollar  expended  and  the  compari- 
son of  the  printing  done  in  1889  and  that  done  in  1893  in  ])roportion  to 
the  amount  of  the  ap])roi)riations  for  these  two  years  respectively  shows 
that  this  true  economy  has  prevaile<l.  For  this  year  the  total  amount 
of  jninting  done,  exclusive  of  the  publications  issued  as  Congressional 
documents  and  excdusive  of  those  printed  at  the  Weather  Bureau  office 
under  the  s])ecial  appropriation  for  that  purpose,  fairly  rej)rcsents  the 
results  of  the  expenditure  of  the  $85,000  composing  the  general  print- 
ii\^r  fund  of  the  Department.    The  total  number  of  copies  included  in 


DIVISION   OF   RECORDS   AND   EDITING.  401 

this  category  amounted  to  2,689,084,  aggregating  over  66,000,000 
printed  pages.  Reference  has  beeji  made  to  the  printing  fund  of  the 
Department  by  comparison  with  that  of  other  Departments.  It  exceeds 
but  little  the  printing  fund  of  the  Navy  Department  and,  by  compari- 
son with  the  $285,000  assigned  to  the  Treasury,  $130,000  to  the  War 
Department,  and  $340,000  to  the  Interior  Department,  it  is  indeed  a 
comparatively  insignificant  sum. 

Reprints. — The  total  number  of  reprints  included  in  the  aggregate 
number  of  publications  for  the  past  year  is  34,  which  were  issued  at  a 
cost  of  $3,408.76. 

The  apportionment  of  the  printing  fund  to  the  several  divisions  and 
branches  of  the  work  is  shown  in  the  following  table: 

Statement  showing  expenditures  for  printing  and  binding  for  the  several  bureaus  and  divU- 
ions  of  the  U.  S,  Department  of  Agriculture  for  the  fiscal  year  ending  June  SO,  189S, 

From  the  fund  appropriated  for  the  public  printing  and  binding: 

Bureau  of  Animal  Industry $6,  024. 14 

Weather  Bureau 8,529.54 

Division  of  Accounts 257. 56 

Division  of  Botany : . . .  4, 443. 23 

Division  of  Chemistry 2,672.76 

Division  of  Entomologv 3, 143. 31 

Office  of  Experiment  Stations 9,  777. 11 

Office  of  Fiber  Investigations 1, 461. 84 

Division  of  Forestry 3,202.80 

Division  of  Gardens  and  Grounds - 211. 39 

Library 290.37 

Division  of  Microscopy 397. 98 

Division  of  Ornithology  and  Mammalogy 5, 447. 48 

Division  of  Pomology 770. 39 

Division  of  Records  and  Editing 28. 39 

Division  of  Statistics 15, 910.'94 

Seed  Division 202.74 

Division  of  Vegetable  Pathology 3, 519. 41 

Document  and  Folding  Room 13.  68 

Miscellaneous 3, 562. 18 

From  funds  aijprojiriated  for  the  Department : 

Bureau  of  Animal  Industry 12, 877. 80 

Division  of  Chemistry 1,250.63 

Division  of  Microscopy 575. 00 

Division  of  Statistics 238. 00 

Total 84,808.67 

The  cost  of  the  blanks  and  blank  books  required  during  the  year  was 
$10,702.05  and  of  binding  publications  for  Department  use  $4,498.66, 
Of  the  amount  charged  against  the  Weather  Bureau,  nearly  all  was 
expended  for  the  blank  forms  found  necessary  in  its  work,  the  Bureau 
having  been  able,  by  utilizing  its  own  i)riuting  equipment,  to  print 
nearly  all  of  its  publications. 

PUBLICATIONS  OF   THE   YEAR. 

A  full  list  of  the  publications  of  the  Department  for  the  year  is  ap- 
pended, as  usual. 

OFFICE   OF   THE   SECRETARY. 

Copies. 

Report  of   the  Secretary  of  Agriculture  for  1892.     Pp.   656,   Ulustiated. 

Au|?u8t,  1893 500,000 

Re]»ort  of  the  Secretary  of  Agriculture  for  1893.     (Preliminary  report  to  the 

President.)     Pp.  48.     November,  1893 20, 000 

Special  report  of  the  Assistant  Secretary  of  Agriculture  for  1S92.     Duties  of 

the  Assistaut  Secretary ;  Review  of  tlie  Work,  1889- '92.     (From  the  Report 

of  the  Secretary  of  Agriculture  for  1892.)    Pp.  67-84.    June,  1893 500 

Aaa3 2% 
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Proj^rcss  Report  on  tbo  Dairy  Indnstry  of  Denmark.    Pp.  14.    March,  1898  .       2, 000 

Indian  Com  (or  Maize)  in  the  Manufacture  of  Beer.    Pp.  21.    September, 

1893 8,600 

German  edition,  pp.  22.     September,  1893 3,000 

Report  on  the  Use  of  Indian  Corn  in  Europe  (Scandinavian  edition).  Pp. 
22.     February,  1893 2,600 

Farmers*  Bulletin  No.  7.  Spraying  Fruits  for  Insect  Pests  and  Fungons  Dis- 
eases, with  a  Special  Consideration  of  the  Subject  in  its  Relation  to  the 
Public  Health.    Pp.  20.     (Reprint.) 10,000 

Studies  of  Parasitic  and  Predaceous  Inst^cts  iu  Now  Zealand,  Australia,  and 
Adjacent  Islands.  Made  by  A.  Kocbelc,  at  the  request  of  the  California 
State  Board  of  Horticulture.     1^.39.     June,  1893 1,600 

Preliminary   Report  of  tho  Secretary   of    Agriculture  for  1890.     Pp.  52. 

(Reprint.) 250 

Preliminary  Report  of  tho  fc'ccretary  of  Agriculture  for  1891.  Pp.  K). 
(Reprint.) 250 

Selected  Correspondence  relating  to  tbe  Export  Trade  of  the  United  States  in 
Live  Stock  and  Meat  Proilucts.     Pp.  33.    March,  1893 800 

Special  Report  on  Tea-Raising  in  South  Carolina.  (From  the  Report  of  the 
Secretary  of  Agriculture  for  1892.)    Pp.  627-^0,  pis.  3.    July,  1893 600 

Letter  from  the  Secretary  of  Agriculture,  trausmittins  the  Report  of  the 
Bureau  of  Animal  Industry  for  the  year  1892.  (Senate  Ex.  Doc.  No.  20, 
Fifty-second  Congi'ess,  second  session.)    Pp.229.    January,  1893 1,734 

Letter  from  the  Secretary  of  Agriculture,  transmitting  a  statement  showing 
the  cxpeufUture  of  the  approiiriatiou  for  ex])erimeuts  in  tho  manufuctaro 
of  sugar.  (House  Executive  Document  No.  251,  Fifty -second  Congress, 
secoud session.)    Pp.3.    March,  1893 1,784 

BURBAU  OF  ANIMAL  INDUSTRY. 

Eighth  and  Ninth  Annual  Reports  of  tho  Bureau  of  Animal  Industry,  for 
the  Years  1891  and  1892.     Pp.  428,  pis.  11,  figs.  7.     October,  1893 60, 000 

Bulletin  No.  1,  Bureau  of  Animal  Industry.  luvestigations  into  the  Nature, 
Causation,  and  Prevention  of  Texas  or  Southeru  Cattle  Fever.  P^.  301, 
pis.  10,  figs.  7.     March,  1-93 1 10^000 

Bulletin  No.  2,  Bureau  of  Animal  Industry.  Report  upon  Investigations 
Relating  to  the  Treatment  of  Luuipy-jaw,  or  Actinomycosis,  in  Cattle. 
Pp.  90,  pis.  8.     February,  1893 10^000 

Bulletin  No.  3,  Bureau  of  Animal  Industry.  Special  Rei)ort  on  MiscellanoooB 
Investigations  Concerning  Infectious  and  Parasitic  Diseases  of  Domesti- 
cated Animals.     Pp.  88.  pis.  3.     November,  1893 S^OOO 

Map  showing  tho  boundary  lino  of  the  district  infected  with  splenetic  or 

.Southern  fever  of  cattle.     ISize,  17  by  36  inches.     March  6,  1893 S^OOO 

Re]H>rt  of  rho  Chief  of  the  Bureau  of  Animal  Industry  for  1892.  (From  the 
Report  of  the  Secretary  of  Agriculture  for  1892. )     Pp.  85-12J.     June,  1893. .  600 

DIVISION'  OF  BOTANY. 

Botanical  Bulletin  No.  13.  Grasses  of  the  Pacific  Slope,  Including  Alaska 
and  the  Adjacent  Islands.  Platos  and  Descriptions  (50)  of  the  Grasses  of 
Calilornia,  Oregon,  Wasliington,  and  the  Northwestern  Coast,  includin^^ 
Alaska.     Part  II.     Size,  7^  by  lU  inclies.     May,  1893 0,000 

Contributions  from  tho  U.  S.  National  Herbarium,  Vol.  I,  No.  7.  Systematic 
an<l  Alphabetic  Iiidt'x  to  New  Species  of  North  American  Phanerogams 
antl  rtcrido]>hyte.s  published  in  1892.     l»p.  in,  233-2G3,  ill.     July,  1893...       2,600 

Contributions  from  the  U.  8.  National  Herbarium,  Vol.  I,  No.  8.     Notes 


to  rh)ri<la;  Descriptions  of  three  New  Plants;  Lists  of  l^ichens  from  Cali- 
fornia and   Mexico,  collccteil  bv  Dr.  Edward  Palmer  from  1888  to  1892. 

Pp.  Ill,  2t)5-29L>,  II,  pis.  19-2-3,  October,  1893 2, 600 

Jontiibnti<ms  from  the  V.  S.  National  Herbarium,  Vol.  IV.     Botany  of  the 

Death  Valley  Expetlition.     A  Ke])()rt  on  the  Botany  of  the  P^xpedition sent 

out  in  1J^91.  by  the  V.  S.  l)e[»artment  of  A^rii'iilture,  to  make  a  Biological 

"•vo"  of  the  Hegion  of  D'lath  Vallev,  (.'aliforuia.    Pp.  viii,  301,  pis. 21,1 

„.  .r  V ml.M-       iy(«  /      _  4^000 
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CopieSi 
Farmers'  Bulletin  No.  10.    The  Roasian  Thistle  and  Other  Troahlesome 

Weeds  in  the  Wheat  Region  of  Minnesota  and  North  and  South  Dakota. 

Pp.  16.     March,  1893 5,000 

Report  of  the  Botanist  for  1892.     (From  the  Report  of  the  Secretary  of 

Agriculture  for  1892.)    Pp.  201-214.    June,  1893 500 

DIVISION   OP  CHEMISTRY. 

Cbomical  Bulletin  No.  13,  part  8.  Food  and  Food  Adulterants — Canned  Veg- 
etables.   Pp.  1015-1167.     August,  1893 10,000 

Chemical  Bulletin  No.  32.  Special  Report  on  the  Extent  and  Character  of 
Food  Adulterations,  including  State  and  other  Laws  Relating  to  Foods  and 
Beverages.     Pp.174.     (Reprint.) 1,000 

Chemical  Bulletin  No.  36.  Kxpcvimcuts  with  Sugar  Beets  in  1892.  Pp.  74. 
March,  1893 6,000 

Chemical  Bulletin  No.  37.  Record  of  Experiments  with  Sorghum  in  1892. 
Pp.  100.    April,  1893 5,000 

Chemical  Bulletin  No.  38.  Proceedings  of  the  Tenth  Annual  Convention  of 
tbe  Association  of  OfiScial  Agricultural  Chemists,  held  at  Chicago,  111., 
August  24,  25,  and  26,  1893.    Pp.  218.     December,  1893 3, 500 

Farmers'  Bulletin  No.  3.  Culture  of  the  Sugar  Beet.  Pp.  24,  figs.  9.  (Re- 
print)      10,000 

Farmer.^'  Bulletin  No.  12.    Nostrums  for  Increasing  the  Yield  of  Butter.    Pp. 

16.    June,  1893 25,000 

Report  of  the  Chief  of  the  Division  of  Chemist ly  for  1892.  (From  the 
Report  of  the  Secretary  of  Agriculture  for  1892'. )    Pp.  123-152.    June,  1893 .  500 

DIVISION  OF   ENTOMOLOGY. 

Entomological  Bulletin  No.  25.  Destructive  Locusts :  A  Popular  Considera- 
tion of  a  Few  of  the  More  Injurious  Locusts  (or  "Grasshoppers")  of  the 
United  States,  together  with  the  Best  Means  of  Destroying  Them.  Pp.  62, 
pis.  12,  fi^.  11,  1  map.     (Reprint.) 6,000 

Entomological  Bulletin  No.  28.    The  More  Destructive  Locusts  of  America 

North  of  Mexico.    Pp.40.     April,  1893 6,0C0 

Entomological  Bulletin  No.  29.  Report  on  the  Boll  Worm  of  Cotton.  Pp. 
73,  pis.  2.    May,  1893 6,000 

Entomological  Bulletin  No.  30.  Report-s  of  Ohservations  and  Experiments 
in  the  Practical  Work  of  the  Division,  Made  under  the  Direction  of  the 
Entomologist.    Pp.  67.    June,  1893 2,500 

Entomological  Bulletin  No.  31.  Catalogue  of  the  Exhibit  of  Economic 
Entomology  at  the  World's  Columbian  Exposition,  Chicago,  111.,  1893, 
Matle  under  the  Direction  of  the  Entomologist.     Pp.  121.    August,  1893..      3,000 

Insect  Life.  (Devoted  to  the  economy  and  life  habits  of  insects,  especially 
in  their  relations  to  agriculture,  and  edited  by  the  Entomologist  and  hi? 
afuii  still  ts  ^ 

Vol.  V,  No.  3.    Pp.  ni,  147-212,  figs.  10-22.    January,  1893 5,500 

Vol.  V,  No.  4.    Pp.  Ill,  213-288.  pi.  1,  ligs.  23-37.     May,  1893 5, 500 

Vol.  V,  No.  5.     Pp.  Ill,  289-402,  pis.  2,  3,  figs.  38-47,  with  index  and  con- 
tents (pp.  vu)  to  Vol.  V.    Angust,  1893 5,500 

Vol.  VI,  No.  1.     Pp.  Ill,  58,  fig.  1.     November,  1893 5,500 

Vol.  VI,  No.  2.     Pp.  Ill,  59-206,  figs.  2-5.     December,  1893 5, 600 

Report  of  the  Entomologist  for  1892.     (From  the  Report  of  the  Secretary  of 

Agriculture  for  1892.)    Pp.  iii,  153-180,  ii,pls.  12.    July,  1893 500 

OFFICE   OF  EXPERIMENT  STATIONS. 

.Experiment  Station  Bulletin  No.  13.  Organization  Lists  of  the  Agricnltnral 
Experiment  Stations  and  Agricultural  Schools  and  Colleges  in  the  United 
States.     Pp.  123.    Juno,  1893 3,000 

Experiment  Station  Bulletin  No.  14.  Proceedings  of  a  Convention  of  the 
National  Lea^'jue  for  Good  Roads,  held  at  Washington,  D.  C,  January  17 
and  18,  1893,  and  Hearing  by  the  Committee  on  Agriculture  of  the  House 
of  Representatives,  January  19,  1893.     Pp.  101.     July,  1893 18, 000 

Experiment  Station  Bulletin  No.  15.  Handbook  of  Experiment  Station  Work. 
A  Popular  Digest  of  the  Publications  of  the  Agricultural  Experiment  Sta- 
tions in  the  United  States.    Pp.  411.     December,  1893 3,000 

Experiment  Station  Bulletin  No.  16.  Proceedings  of  the  Sixth  Annual  Con- 
vention of  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations  held  at  New  Orleans,  La.,  November  15-19,  1892.  l*p.  176. 
September,  1893 4,000 
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Experiment  Station  Bulletin  No.  17.  Suggestions  for  the  Establishment  of 
Food  Laboratories  in  Connection  with  the  Agricultural  Experiment  Sta- 
tions of  the  United  States.    Pp.20.     October,  1893 8^000 

Experiment  Station  Record.  (A  condensed  record  of  the  contents  of  the  bul- 
letins and  reports  issued  by  the  Agricultural  Experiment  Stations  in  the 
United  States.) 

Vol.IV,No.  6.    Pp.  VI,  465-524.    February,  1893 6LO0O 

Vol.  IV,  No.  7.     Pp.  VI,  525-624.    May,  1893 6L00O 

Vol.  IV,  No.  8.    Pp.  VI,  625-700.    June,  1893 6,000 

Vol.  IV,  No.  9.    Pp.  vn,  701-790.    August,  1893 6,000 

Vol.IV,No.  10.     Pp.  VII,  791-878.    August,  1893...- 6LO0O 

Vol.IV,No.  11.    Pp.  vn,  879-994.     September,  1893 6^000 

Vol.IV,  No.  12  (index).    Pp.  995-1086,  xxx.  December,  1893 6LO0O 

Vol.V,No.  1.    Pp.  VIII,  138.     December,  1893 8^000 

Farmers'  Bulletin  No.  11.    The  Rape  Plant :  Its  History,  Culture,  and  Uses. 

Pp.  20,  figs.  4.    June,  1893 15,000 

Circular  No.  23  of  the  Office  of  Experiment  Stations.  Key  to  Subject  Index 
of  Literature  of  Agricultural  Experiment  Stations  and  Kindred  Institu- 
tions.   Pp.3.    December,  1893 -. 600 

Circular  No.  24  of  the  Office  of  Experiment  Stations.    Address  List  of  the 

Agricultural  Experiment  Stations.     P.  1.    December,  1893 

Report  of  the  Director  of  the  Office  of  Experiment  Stations  for  1892.  (From 
the  Report  of  the  Secretary  of  Agriculture  for  1892.)  Pp.  515-549.  June, 
1893 

OFFICE  OF  FIBER  INVESTIGATIONS. 

Fiber  Report  No.  2.    Recent  Facts  regarding  the  Ramie  Industry  in  America. 

Pp.  16.     (Reprint.) 1,000 

Fiber  Report  No.  5.    A  Report  on  The  Leaf  Fibers  of  the  United  States, 

detailing  Results  of  Recent  Investigations  Relating  to  Florida  Sisal  Hemp, 

the  False  Sisal  Hemp  Plant  of  Florida,  and  other  Fiber-producing  Agaves; 

Bow-string  Hemp,  Pineapple  Fiber,  New  Zealand  Flax,  and  Bear  grass. 

Pp.  73,  pis.  10,  figs.  12.    July,  1893 8,000 

Report  of  the  Special  Agent  in  charge  of  Fiber  Investigations  for  1892. 

(From  the  Report  of  the  Secretary  of  Agriculture  for  1892.)    Pp.  359-376, 

pis.  6,  ags.  4.    June,  1893 600 

DIVISION  OF  FORESTRY. 

Forestry  Bulletin  No.  7.  Forest  Influences.  (Contents:  Introduction  and 
Summary  of  Conclusions;  Review  of  Forest  Meteorological  Observations; 
Relation  of  Forests  to  Water  Supplies;  Notes  on  the  Sanitary  Signiflcanoa 
of  Forests;  Determination  of  the  True  Amount  of  Precipitation  and  its 
Bearing  on  Theories  of  Forest  Influences;  Analysis  of  Rainfall  with  Rela- 
tion to  Surface  Conditions.)     Pp.  197,  figs.  63.    June,  1893 9,750 

Forestry  Bulletin  No.  8.  Timber  Physics,  Part  2 :  Progress  Report.  Results 
of  Investigations  on  Long-leaf  Pine  {Finns  paluBtrxB),  (Contents:  Mechan- 
ical Tests  made  at  Washington  University  Testing  Laboratory,  St.  Louis, 
Mo.:  The  Long-leaf  Pine,  its  Characteristics  and  Distribution;  Results  of 
Mecuanical  Tests ;  Field  Report  on  Turpentine  Timber ;  Resinous  Contents 
and  their  Distribution  in  the  Long-leaf  Pine ;  Field  Records  of  Test  Mate- 
rials.)    Quarto.     Pp.  vii,  92,  pis.  12,  tigs.  22.     June,  1893 5,000 

Circular  No.  9  of  the  Division  of  Forestry.  Efi*ect  of  Turpentine  Gather- 
ing on  the  Timber  of  Long-leaf  Pino.     P.  1,  January,  1893 5,000 

Circular  No.  10  of  the  Division  of  Forestry.  Sug<jcstions  to  the  Lumber- 
men of  the  United  States  in  behalf  of  More  Rational  Forest  Manage  ncnt. 
Pp.  8.     April,  1893 : 15,000 

Letter  to  the  Secretary  of  Ajjriculture  rcgardin<:^  Forest  Growth  and  Timber 

Consumption.     By  B.  E.  Fernow.     Pp.3.     April,  1893 200 

Report  of  the  Chief  of  the  Division  of  Forestry  for  1892.  (From  the  Report 
of  the  Secretary  of  Agriculture  for  1892.)  Pp.  ill,  293-358,  pis.  6,  diagram 
1.    July,  1893 10^000 

DIVISION   OP   GARDENS   AND   GROUNDS. 

Papers  on  Horticultural  and  Kindred  Subjects.     Pp.  124.     (Reprint.) 8^000 

'^'^port  of  the  Superintendent  of  Gardens  and  Groi^^'^s  for  18913.     (From  the 

leport  of  th*^  ^^"'''•'^♦^''••v  ^^  A,yrio.^itii   ^  for  189'        ^p    'i, 37/-402.    June, 

IPOQ       __.  .  .__.       
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OFFICE  OF  ikru;atiox  inquiry. 

Copies. 
Bulletin  No.  1  of  the  Office  of  Irrigation  luquirj^.     Abstract  of  the  Laws 
of  the  Several  States  and  Territories  on  Irrigation  and  Water  Rights. 
Pp.  180.     Sep  tember,  1893 2, 500 

DIVISION   of   microscopy. 

Report  of  the  Microscopist  for  1892.  (From  the  Report  of  the  Secretary  of 
Agriculture  for  1892. )     Pp.  281-292,  pis.  9.     June,  1893 10,000 

DIVISION   OF    ORNITHOLOGY   AND   MAMMAXOGY. 

Ornithological  Bulletin  No.  3.  The  Hawks  and  Owls  of  the  United  States. 
Pp.  210,  phi.  26.     February,  1893 6,000 

Ornithological  Bulletin  No.  4.  The  Prairie  Ground  Squirrels  or  Spermo- 
philes  of  the  Mississippi  Valley.     Pp.  69,  pis.  3.    October,  1893 6, 000 

North  American  Fauna  No.  7.  The  Death  Valley  Expedition :  A  Biological 
Survey  of  Parts  of  California,  Nevada,  Arizona,  and  Utah.  Part  2.  ( Reports 
on  Birds,  Reptiles,  and  Batrachians,  Fishes,  Insects,  Mollusks,  Desert  Trees, 
and  ShiTibs,  Desert  Cactuses,  and  Yuccas,  and  List  of  Localities  of  the 
Region  Traversed. )    Pp.  384,  pis.  14,  maps  5.    May,  1893 4, 850 

Report  on  the  Ornithology  of  the  Death  Valley  Expedition  of  1891,  Compris- 
ing Notes  on  the  Birds  Observed  in  Southern  California,  Southern  Nevada, 
and  Parts  of  Arizona  and  Utah.  (From  North  American  Fauna  No.  7.) 
Pp. 7-158,  Imap.     July,  1893 150 

Annotated  List  of  the  Reptiles  and  Batrachians  Collected  by  the  Death  Val- 
ley Expedition  in  1891,  with  Descriptions  of  New  Species.  (From  North 
America  Fauna  No.  7.)    Pp.  159-228,  pis.  4.     Jul/,  1893 150 

Report  on  the  Fishes  of  the  Death  Valley  Expedition,  Collected  in  Southern 
California  and  Nevada  in  1891,  with  Descriptions  of  New  Species.  (From 
North  American  Fauna  No.  7. )    Pp.  229-234,  pis.  5,  6.    July,  1893 150 

Report  on  a  Small  Collection  of  Insects  made  during  the  Death  Valley  Expedi- 
tion ;  List  of  Diptera  from  Death  Valley,  California,  and  Adjoining  Regions ; 
Hemiptera  and  Heteroptera  of  the  Death  Valley  Expedition.  (From 
North  American  Fauna  No.  7. )    Pp.  235-268.     July,  1893 150 

Report  on  the  Land  and  Fresh-water  Shells  Collected  in  California  and 
Nevada  by  the  Death  Valley  Expedition,  Including  a  few  Additional  Spe- 
cies Obtained  by  Dr.  C.  Hart  Merriaiu  and  Assistants  in  parts  of  the  South- 
western United  States.  (From  North  American  Fauna  No.  7. )  Pp.  269-283. 
July,  1893 150 

Notes  on  the  Distribution  of  Xp^es  and  Shrubs  in  the  Deserts  and  Desert 
Ranges  of  Southern  Califorina,  Southern  Nevada,  Northwestern  Arizona,, 
and  Southwestern  Utah ;  Notes  on  the  Geographic  and  Vertical  Distribu- 
tion of  Cactuses,  Yuccas,  and  Agave,  in  the  Deserts  and  Desert  Ranges  of 
Southern  California,  Southern  Nevada,  Northwestern  Arizona,  and  South- 
western Utah.  (From  North  American  Fauna  No.  7.)  Pp.  285-359,  pis. 
9,  maps  4.     July,  1893 150 

List  of  Localities  m  California,  Nevada,  and  Utah  Visited  by  the  Death  Valley 
Expedition  of  1891.  (From  North  American  Fauna  No.  7.)  Pp.  361-384, 
Imap.  July,  1893 150 

Report  of  the  Ornithologist  and  Mammalogist  for  1892.  (From  the  Report 
of  the  Secretary  of  Agriculture  for  1892.)  Pp.  181-2(X),  pis.  5.  August, 
1893 500 

DIVISION   OF   POMOLOGY. 

Report  of  the  Pomologist  for  1892.  (From  the  Report  of  the  Secretary  of 
Agriculture  for  1892. )     Pp.  247-280,  pis.  13.     June,  1893 / 10, 000 

DIVISION    OF    RECORDS    AND    EDITING. 

Report  of  the  Chief  of  the  Division  of  Records  and  Editing  for  1892.  ( From 
the  Report  of  the  Secretary  of  Agriculture  for  1892.)  Pp.  497-508.  June, 
1893 500 

DIVISION   OF   STATISTICS. 

Report  No.  5,  Miscellaneous  Series.  Production  and  Distribution  of  the 
Principal  Agricultural  Products  of  the  World.     Pp.  205.     March,  1893  ...     10,  000 

Report  No.  6,  Miscellaneous  Series.  Rico:  Its  Cultivation,  Production,  and 
Distribution  in  the  United  States  and  Foreign  Countries,  with  a  Chapter 
on  the  Rice  Soils  of  South  Carolina.    Pp.  89.    April,  1893 6, 000 
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Copies. 

Report  No.  7,  Miscellaneous  Series.  An  Agricultural  Survey  of  Wyoming. 
Pp.  72,  Imap.     May,  1893 8^000 

Statistical  Report  No.  101.  Report  of  the  Statistician,  January  and  Febru- 
ary, 1893.  Contents:  Agriculture  in  France;  Report  on  Hungarian  Mill- 
ing; The  Canning  Industry;  Tobacco  Experiments  in  Texas;  European 
Crop  Report  for  February;  Fami  Animals  of  the  World;  Transportation 
Rates.     Pp.  71.     [February,  18i)3.] 20,000 

Report  upon  the  Numbers  and  Values  of  Farm  Animals,  and  on  Cotton  Dis- 
tribution.    Pp.  20.     Febrnary,  1893 20,000 

Roj)ort  on  Distribution  and  Consumption  of  Corn  and  Wheat.  Pp.  10. 
March,  1893 20,000 

Statistical  Report  No.  102.     Report  of  the  Statistician,  March,  1893.     Con- 


on  000 

Statistical"  Report  No.  103.  Report  of  the  Statistician,  April,  1893.  Con- 
tents: Condition  of  Winter  Grain;  Notes  concerning  wheat  from  reports 
of  State  agents  and  county  correspondents;  Condition  of  Farm  Animals; 
European  Crop  Report ;  Transportation  Rates.     Pp.  97-140 20, 000 

Statistical  Report  No.  lOi.  Report  of  the  Statistician,  May,  1893.  Contents: 
Condition  of  Winter  (J  rain;  Mowing  Lands  and  Pastures;  Progress  of  Cot- 
ton Planting;  Spring  Plowing;  Changes  in  Crop  Areas;  Temperature  and 
Rainfall;  Notes  from  Reports  of  State  Agents;  The  Cotton  Crop  of  India 
for  tho  Year  1892-*93;  European  Crop  Report  for  May,  1893;  Transporta- 
tion Rates.     Pp.  141-178 20,000 

Statistical  Report  No.  105.  Report  of  the  Statistician,  June,  1893.  Contents : 
Crop  Report  for  June;  Agriculture  in  tho  Caucasus;  The  Customs  Tariff 
in  Martinique;  Agricultural  Produce  Statistics  of  the  United  Kingdom; 

Transportation  Rates.    Pp.  179-221 20,000 

.Statistical  Report  No.  106.  Report  of  the  Statistician,  July,  1893.  Contents: 
Crop  Report  for  July;  Statistics  of  Ontario;  Foreign  Import  Duties  on 
Wheat;  Notes  oh  Foreign  Agriculture;  Use  of  Maize  of  the  United  States 
in  Mexico ;  Transportation  Rates.     Pp.  223-270 20,000 

Statistical  Report  No.  107.  Report  of  the  Statistician,  August,  1893.  Con- 
tents: Crop  Report  for  August;  Notes  on  Foreign  Agriculture;  Wheat 
Crop  of  India  for  1893;  Production  of  Corn  in  New  South  Wales;  Domes- 
tic and  Transatlantic  Freight  Rates.     Pp.  271-322 20, 000 

8tatibtic.il  Report  No.  108.  Report  of  the  Statistician,  September,  1893. 
Contents:  September  Crop  Report ;  Agricultural  Returns  of  Great  Britain; 
Ontario  Crop  Report;  Crops  in  Germany;  Notes  from  United  States  Con- 
sular Officers  in  Scotland,  France,  Germany,  Belgian,  Cochin-China,  and 
Ontario;  Domestic  and  Transatlantic  Freight  Rates.     Pp.  323-3G9 20,000 

Statistical  Report  No.  109.  Report  of  the  Statistician,  October,  1893.  Con- 
tents: October  Crop  Report;  Notes  from  Rei>ort8  of  State  Agents;  Imports 
of  Hay  into  the  United  Kingcloni ;  Cereal  Crops  of  France  and  Italy  for  1893; 
Citrus  Fruit  ('rop  in  Italy  for  1892-^93;  l^oduction,  Commerce,  and  Con- 
Runii>ti(>n  of  Wino  in  Italy;  Corn  as  Feed  for  Horses  in  Germany;  Reports 
from  Ccmsular  Ollicers  relating  to  cro]>s  in  Germ.iny,  Scotland,  New 
Brunswick,  and  Ontario;  D(miestic  and  Transatlantic  Freight  Rates.  Pp. 
371-^H4 20,000 

Statistical  Report  No.  110.  Report  of  the  Statistician,  November,  1893. 
Contents:  November  Crop  Rejmrt:  Notes  from  Reports  of  State  Agents; 
Im])orts  of  Amcjrican  Wheat  Flour  into  Europe;  the  Hop  Crop  of  Fng- 
land  for  1893j  tho  Beet-Sugar  Production  of  Europe  for  tho  Year  1893-'94; 
Agriculture  in  Great  Britain  and  Ireland;  Notes  from  U.  S.  Consular 
C)nieers  regarding  crops  in  Ontario,  Spain,  Cochin-China,  Korea,  Scotland, 
an«l  lOgyjit;  Douiestie  and  Transatlantic  Freight  Rates.     Pp.  415-458 18,000 

Monthly  Croj)  Synopsis.  (A  four-page  sunnnary  of  the  condition,  prospects, 
yiebli*,  i>ric<',  <listril)ution,  and  consumption  of  croy)s,  and  tho  number  and 
value  of  farm  animals.  Issued  soon  after  tho  lOtli  of  each  month  for 
pnuMpt  and  wide  circulation  in  advance  of  tho  more  exten«led  monthly 
crop  reiM)rt  from  which  it  is  condensed.) 

January  Synopsis.     (From  l)(.'cenil:er  (.'roj)  Re])ort) 122,500 

•'elu'uaVv  Svuopsis.     (From  Statistical  Ivejjort  No.  101) 122,500 

tarch  Synopsis.     (Fr.)m  Statistical  Report  No.  102) 122,500 

ipril  Synopsis.     (From  Statiscal  Report  No.  103) 122,500 

Aav  Synoj>sis.     (From  Statistical  Report  No.  104) 122,700 

luue  Synopsis.     (From  Statistical  Rei>ort  No.  105) 122^700 

Julv  SvnoiMiis.     (From  Statistical  Report  No.  10j>) 123,700 

\ugust Synopsis.     (V'^nn  Statistical  Report  No.  107) 122,700 

:^,»*«,„iw.    V.  w.T^ai,        p     " '^*s'Hp*i-naiK©i)ort  No.  108) 126,700 
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Monthly  Crop  Synopsis — Continued.  Copies- 
October  Synopsis.     (From  Statistical  Report  No.  109) 126, 700 

November  Synopsis.     (From  Statistical  Keport  No.  110) 126,  700 

December  Synopsis.     (From  Statistical  Report  No.  Ill) 126, 700 

Report  of  the  Statistician  for  1892.  (From  the  Report  of  the  Secretary  of 
Agriculture  for  1892.)    Pp.  403-470.     June,  1893 500 

DIVISION  OP   VEGETABLE   PATHOLOGY. 

Bulletin  No.  4  of  the  Division   of  Vegetable  Pathology.    Experiments  with 

Fertilizers  for  the  Prevention  and  Cure  of  Peach  Yellows,  1889-1892.     Pp. 

197,  pis.  33.     July,  1893 5,000 

Journal  of  Mycology.     (Devoted  to  the  study  of  fungi,  especially  in  their 

relations  to  plant  diseases.     With  illustrations.) 
Vol.  VII,  No.  3.    Pp.  V,  195-331,  pis.  18-31,  figs.  3,  diagrams  2,  chart  1. 

June,  1893 2,500 

Experiments  in  Preventing  Leaf  Diseases  of  Nursery  Stock  in  Western  New 

York.     (From  the  Journal  of  Mycology,  Vol.  VII,  No.  3.)    Pp.  240-264,  pis. 

21-29,  diagrams2.    July,  U93 500 

Circular  No.  13  of  the  Division  of  Vegetable  Patholosry.     Circular  of  inquiry 

relative  to  "  Leaf  Curl "  of  peach  trees.     Pp.  3,  letter  size.    December,  1893      3, 000 
Report  of  the  Chief  of  the  Division  of  Vegetable  Pathology  for  lb92.     (From 

the  Report  of  the  Secretary  of  Agriculture  for  1892.)    Pp.  215-246,  pis.  4. 

July,  1893 •.-.-. 500 

WEATHER  BUREAU. 

Weather  Bureau  Bulletin  No.  7.  Report  of  the  First  Annual  Meeting  of  the 
American  Association  of  State  Weather  Services  Cooperating  with  the 
Weather  Bureau,  U.  S.  Department  of  Agriculture.  Pp.  49,  figs.  6.  Feb- 
ruary, 1893 6,500 

Weather  Bureau  Bulletin  No.  8.  Rejwrt  on  the  Climatology  of  the  Cot- 
ton Plant.     Pp.  68,  charts  7.    April,  1893 7,500 

Weather  Bureau  Bulletin  No.  9.  Report  on  the  Forecasting  of  Thunder- 
storms during  the  Summer  of  1892.    Pp.  54,  charts  6.    July,  1893 7, 500 

Weather  Bureau  Bulletin  No.  10.    The  Climate  of  Chicago.    Pp.  137,  figs.  26. 

August,  1893 5,000 

Bulletin  A  of  the  Weather  Bureau.     Summary  of  International  Meteorologi- 
cal Observations.     Size,  19  by  24  inches.     Pp.  10,  charts  61.     August,  1803.  500 
Monthly  Weather  Review.     (A  summary  by  months  of  weather  conditions 
throughout  the  United  States,  based  upon  reports  of  nearly  3,000  regular 
and  voluntary  observers.    Size,  quarto.) 

Vol.  XX,  No.  11,  November,  1892.     Pp.  289-318,  charts  6 3,455 

Vol.  XX,  No.  12,  December,  1892.     Pp.  319-346,  charts  7 3, 500 

Vol.  XX.  Supplement  to  No.    12.      (Annual  summary  for  1892.)    Pp. 

347-362,  charts  7 3,525 

Vol.  XXI,  No.  1,  January,  1893.    Pp.  30,  charts  9 3,610 

Vol.  XXI,  No.  2,  February,  1893.   I^.  31-60,  charts  8 3,635 

Vol.  XXI,  No.  3,  March,  1893.    Pp.  61-90,  charts  6 3,635 

Vol.  XXI,  No.  4,  April,  1893.     Pp.  91-122,  charts  6 3, 680 

Vol.XXI,  No.5,  May,  1893.     Pp.  123-152,  charts  6 3,680 

Vol.  XXI,  No.  6,  June,  1893.     Pp.  153-178,  charts  5 3,680 

Vol.  XXI,  No.  7,  July,  1893.     Pp.  179-204,  charts  5 3,680 

Vol.  XXI,  No.  8,  August,  1893.     Pp.  205-240,  charts  5 4,188 

Vol.  XXI,  No.  9,  September,  1893.    Pp.  241-267,  charts  6 3,731 

Vol.  XXI,  No.  10,  October,  1893.     Pp.  268-308,  charts  6 3,825 

Report  of  the  Chief  of  the  Weather  Bureau,  1891-'92.  (Devoted  chiefly  to 
tables  recording  climatological  data  for  the  years  1891  and  1892.)     Quarto, 

pp.  528,  pis. 4,  figs.  23.    December,  1893 8,000 

Parts  I  to  VI,  inclusive,  of  the  Report  of  the  Chief  of  the  Weather  Bureau, 
1891-'92,  printed  separately.     Quai:to. 
Part  I.     Contents  I  Introduction,  List  of  Observing  Stations,  Descrip- 
tion of  Instruments,  and  Instrumental  Corrections — Methods  of  Reduc- 
tion.    Pp.  7-48,  figs.  22.     December,  1893 1,000 

Part  II.  Contents:  Hourly  Averages  of  Atmospheric  Pressure,  Temper- 
ature, and  W^ind  from  the  Records  of  Self-recording  Instruments  at 

Twenty-eight  Stations.    Pp.  49-139.    December,  1893 1,000 

Part  III.  Contents:  Monthly  and  Annual  Meteorological  Summaries  for 

Weather  Bureau  Stations.     Pp.  141-303.     December,  1893 1,000 

Part  IV.  Contents :  Monthly  and  Annual  Mean  Temperature  and  Annual 
Extremes  of  Temperature,  together  with  the  Dates  of  First  and  Last 
Killing  Frost.    Pp.  305-365.    December,  1893 1,000' 
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Copies. 
Parts  I  to  VI,  inclusive,  of  Report  of  Chief  of  Weather  Bureau,  etc. — Cont'd. 
Part  V.     Contents :  Monthly  and  Annual   Precipitation — All  StatioDS. 

Pp.  367-433.     December,  1893 1,000 

Part  VI.     Contents :  Miscellaneous  Meteorological  Tables  and  Reports. 

Pp.  435-528,  pis.  4,  fig.  22.     December,  1893 1,000 

Report  of  the  Chief  of  the  Weather  Bureau  for  1892.  (From  the  Report  of 
the  Secretary  of  Agriculture  for  1892.)     Pp.  iv,  551-626,   ii,  pis.  4.  July, 

1893 9,000 

Certain  Climatic  Conditions  of  the  Two  Dakotas.     Size,  9^  by  llf  inches, 

with  maps,  charts,  and  appendixes.     Pp.  206.     June,  1893 2,  000 

Aneiuonietry.  A  circular  of  general  information  respecting  the  theory  and 
operation  of  typical  instruments  for  indicating,  measuring,  and  automat- 
ically recording  wind  movement  and  direction,  with  detailed  instructions 
for  the  erection  and  care  of  those  instruments  of  the  Weather  Bureau  pat- 
tern.    Circular  D,  Instrument  Room.     Pp.  40,  tigs.  18.     March,  1893 1, 000 

Instructions  for  Using  Marvin's  Weighing  Kain  and  Snow  Gauge.    Circular 

E,  Instrument  Room.     Pp.  16,  figs.  5.     October,  1893 500 

Instructions  for  using  Glass  Electrical  Sunshine  Recorder.     Patt-ern,  1^^. 

Size,  6  by  9^  inches.     Pp.4,  figs.  2.     June,  1893 200 

Instructions  to  Special  Rainfall  Observers  of  the  Weather  Bureau.    Pp.  22. 

November,  1893 800 

Daily  River  Stages  at  River-gauge  Stations  on  the  Principal  Rivers  of  the 
United  States  for  the  years  1890,  1891,  1892.     Size,  8J  by  10  inches.    Pp. 

Lxvii,  439,  charts  12.     May,  1893 GO 

Description  of  River  Gauges,  Bench  Marks,  Danger  Lines,  Low  Water  and 
Hood  Marks  at  United  States  W^eather  Bureau  River  Stations.  (From 
Daily  River  Stages  at  River-gauge  Stations  on  the  principal  Rivers  of  the 
United  States  for  the  years  1890,  1891,  1892.)     l»p.  Lxvii.     Size,  8J  by  10 

inches.     May,  1893 : 800 

Rainfall  Laws,  Deduced  from  Twenty  Years  of  Observation.     Pp.  94,  figs. 

16.     December,  1893 100 

Weather  Map.     (Issued  twice  daily,  showing  weather  conditions  through- 
out the  United  States,  and  furnishing  forecasts  of  probable  changes.) 
Edition  published  at  Washington,  D.  C.     Size,  19  by  24  inches.    Aver- 
age daily  issue 700 

Editions  ])ublished  at  various  stations  of  the  Weather  Bureau  outside 

of  Washington,  D.  C.  Size,  13^  by  22^  inches.  Average  daily  issue.  9,582 
Weather  Crop  Bulletin.  (A  brief  summary  of  the  condition  of  weather  and 
crops  of  the  United  States,  showing  by  maps  and  tables  the  departures 
from  normal  t<'mp<?rature  and  rainfallfor  the  period  covered  by  the  bulletin. 
Issued  weekly  from  April  to  October,  inclusive,  a  separate  monthly  edition 
being  continued  throughout  the  year,  and  all  issues  bein^  numbered  con- 
secutively in  the  order  of  their  appearance.     Uniform  with  weather  map 

in  size  and  form.)     Nos.  1  to  32.     Average  number  of  each  issue 2^  TOO 

D;«ily  Bulletin.  (Issued  at  Weather  Bureau  stations  outside  of  Washington, 
1).  C,  showing  the  weather  conditions  at  selected  stations  of  the  Bureau, 
the  data  being  tclegrai)hed  to  the  various  observers,  who  enter  the  same 
and  cause  the  bulletins  to  be  displayed,  as  in  the  case  of  the  weather 

maps.)     Size,  8  by  10  inches  and  10  by  16  inches.     Average  daily  issue 2, 710 

Lake  Storm  Bullet  in.     (Issued  whenever  severe  storms  pass  across  the  region 
of  the  (ireat  Ijikes  during  the  season  of  navigation,  and  furnished  for  dis- 
tribution to  observers  at  all  Weather  Bureau  stations  on  the  lakes.) 
No.  1.     Storm  of  October  4  to  October  7,  inclusive.     Si/e,  19  bj'  20  inches. 

()(!tober  7,  1893 775 

No.  2.     Storm  of  October  5  to  October  14,  inclusive.     Size,  19  by  20 inches. 

October  17,  1893 1,000 

No.  3.     Storm  of  November  16  and  17.     Size,  19  bv  24  inches.     November 

18,  1893 ; 980 

No.  4.     Storm  of  November  20  to  NovemUer  23,  inclusive.     Size,  19  by 

24  inches.     November  23,  1893 1, 000 

■  \o.  5.     Storm  of  December  14  to  December  10,  inclusive.     Size,  19  by  24. 

December  16,  1893 1, 000 

^t^ri^iit  Chart  of  the  Oreat  Lakes.     Size,  24  by  33  inches.     October,  1893 6, 000 

Snow  Chart.  (Issued  weekly  during  the  season,  showing  depth  of  snow  on 
ground  and  ice  in  rivers  and  harbors.)     Size,  19  by  23^  inches.     Fifteen  of 

hese  charts  were  issued  during  the  year.     Total  number 6,824 

'^•'     )(jvelopnient  and  Movement  of  Cyclones,  as  shown  in  the  morning  and 
•ning  weather  mar'',   Vnril  2-6,  18?)2.     Size,  11^  by  14  inches.     Charts  9. 

..«i.«-  -yo'^  .  .,    1,100 


-•^T  ■ 


REPORT  OF  THE  SUPERINTENDENT  OF  THE  DOCUMENT  AND 

FOLDING  ROOM. 


Sib  :  I  have  the  honor  to  submit  herewith  my  report  on  the  work  of 
the  Document  and  Folding  Itoom  for  the  year  1893. 
Very  respectfully, 

Will  H.  Bane, 

Superintendent 

Hon.  J.  Stebling  Mobton, 

Secretary, 


On  assuming  charge  of  this  division,  July  12, 1893,  it  was  at  one* 
apparent  that  a  thorough  reorganization  of  the  work  was  greatly  to  be 
desired,  indeed,  imperatively  necessary.  This  task  wa^  at  once  under- 
taken, and,  thanks  to  a  previous  long  experience  in  this  class  of  work, 
it  is  believed  to  have  been  effected  on  the  right  lines. 

The  assistants  in  the  division  were  performing  their  duties  under 
many  disadvantages  as  the  result  of  not  having  their  work  system- 
atized. It  was  easy  to  see  that  with  a  well-defined  and  properly  exe- 
cuted plan  the  force  could  accomplish  nearly  three  times  the  amount 
of  work.  The  success  attained  by  the  methods  at  once  adopted  is  the 
strongest  evidence  that  the  pressing  need  of  the  division  was  a  better 
system,  in  order  to  facilitate  the  handling  of  the  enormous  quantity  of 
documents  issued  by  the  Department. 

The  clerks  and  folders  are  now  better  trained  to  their  respective 
duties,  and  the  result  is  that  the  division  is  at  present  handling  50  per 
cent  more  mail  than  ever  before  in  its  history,  and  doing  it  with  the 
same  force,  while  the  labor  of  each  employee  is  not  perceptibly  increased. 

The  large  number  of  publications  handled  by  this  division  necessi- 
tated the  placing  of  one  of  the  clerks  in  charge  of  the  stock  rooms,  and 
a  system  of  checking  has  been  adopted  in  accordance  with  which  no 
book  can  be  mailed  either  to  parties  on  a  permanent  list  or  a  single 
copy  order  without  a  voucher  or  request  being  duly  entered  on  the  stock 
book.  This  clerk  by  reference  to  his  stock  book  can  give  accurately 
the  number  of  volumes  on  hand  and  at  the  same  time  by  a  system 
recently  devised  avoid  the  danger  of  duplicating  orders.  The  mailing 
lists  are  growing  daily  and  call  for  careful  attention  at  all  times. 

Aside  from  the  addressed  franks  received  from  the  different  divisions 
of  tbe  Department  the  number  of  franks  written  in  the  Folding  Room 
during  the  past  year  reached  the  unprecedented  figure  of  900,000.  In 
addition  to  these  there  were  also  addressed  and  mailed  to  correspond- 
ents supplies  aggregating  200,000  letter  sheets  and  ciiculars  and  500,000 
envelopes. 
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The  advance  notices  compiled  and  prepared  by  the  Division  of  Records 
and  Editing  and  mailed  by  this  division  have  amounted  to  200,000,  and 
the  number  of  letters  and  postals  has  aggregated  14,000. 

The  practice  has  been  adopted  of  sending  a  return  postal  card  with 
each  publication  mailed  from  the  division,  requesting  the  recipient  to 
acknowledge  same  and  return  to  the  Department.  This,  of  course, 
involves  a  great  amount  of  work,  but  so  far  it  has  been  handled  with- 
out extra  addition  to  the  force,  which  is  capable  of  and  doing  elSicient 
work  most  expeditiously  and  in  a  manner  highly  satisfactory  to  the 
patrons  of  this  division  and  to  its  superintendent. 

It  is  proper  that  your  attention  should  be  called  to  the  inadequate 
facilities  for  storing  and  handling  the  largo  number  of  publications 
received  at  this  division.  More  room  is  needed  to  store  all  the  publica- 
tions so  that  they  may  be  so  conveniently  i>laced  as  to  facilitate  their 
being  handled  properly  and  promptly  in  the  preparation  for  mailing. 
Again,  it  is  absolutely  essential  that  something  should  be  done  to  rem- 
edy the  inflammable  character  of  the  building  now  occupied  by  this 
division.  Considering  the  great  number  of  valuable  publications  aud 
documents  that  are  stored  in  this  building  and  the  combustible  mate- 
rial which  occupies  another  portion  of  the  same  structure  it  is  indeed 
marvelous  that  a  disastrous  conflagration  has  not  already  swept  the 
publications  of  the  Department  out  of  existence. 


REPORT  OF  THE  CHIEF  OF  THE  DIVISION  OF  ACCOUNTS  AND 

DISBURSEMENTS. 


SiB:  I  have  the  honor  to  present  herewith  a  rex)ort  showing,  in  a 
condensed  form,  the  work  of  the  Division  of  Accounts  and  Disburse- 
ments during  the  year  18D3. 
Very  respectfully, 

P.  L.  Evans, 

Chief. 
Hon.  J.  Sterling  Morton, 

Secretary. 


WORK  OP  THE  YEAH. 

The  statements  of  appropriations  and  disbursements  presented  in 
this  report  are  necessarily  for  the  fiscal  year  1893.  During  this  period 
disbursements  were  made  aggregating  $2,350,870.80.  This  amount 
appears  in  detail  in  the  following  table,  together  with  the  sums  appro- 
priated for  the  preceding  fiscal  year,  and  amounts  unexpended  on  each, 
including  supi>lemental  account,  and  representing  practically  all  pay- 
ments to  be  made  on  a  majority  of  the  appropriations. 

Statement  showing  appropriations  for  the  fiscal  year  1S93,  amount  disbursed  during  the 
yearj  and  the  unexpended  balance  covered  into  the  Treasury 


Object  of  appropriation. 


Salaries,  Dcpartmont  of  AKrirnltnre 

Collcctiug  aKriiMilt iiral  tttntistics 

Iiivc8tigatin<;  Ibroigu  deinuuda  for  Unitrd  States  agricul 

tural  products 

Botanical  invcslipitions  and  exporinients 

Investigating  the  history  and  habits  of  insects 

InvoAtigatious  in  ornithology  and  mammalogy 

Fomologieal  information 

M icroscopical  investigations 

Vegetable  patholugical  investigations  and  experiments 

Laboiatory 

Adulteration  of  food 

Fiber  i n vesligat ions 

Keport  on  forestry 

Illustrations  and  engravings 

riireliase  and  distribution  of  valuable  scids 

Printing,  labor.  n:ater.al.  e:c 

Document  and  Folding  Kooni 

Experimental  gardens  and  grour.ds 

Museum 

Fnmiturc,  cases,  and  repairs 

Library  

Postago 


Amount 
approprial  ed. 


$256,  800. 00 
lOiJ,  000.  00 

10.  0"0.  00 

27,  500.  00 
17,  8U0.  to 
15,  IHK>.  00 

5.  Oi  0.  (0 
2.0.0  <0 

20.  OOJ.  U) 

6.  S>OJ. « 0 
12.  5..0  UO 

5. 000. 00 

12.  000.  00 

2,  000.  00 

130, 000.  CO 

5.  4(^0.  00 

2.  0  0.  (SO 

28.  fii)0.  00 
4,0,0.  (iO 

10. 000.  t^) 

3,  000.  00 
5,000.00 


Amount 
disbursed. 


Amount 

unex> 
ponded. 


$2:y\  r:»g.  ?.o 

$2, 903. 70 

87, 870.  48 

12,120.52 

7, 546.  86 

2,453.14 

27, 448. 37 

51.63 

17, 200. 80 

509.20 

14,047.77 

52.23 

4,745.94 

254.06 

1.  r82. 98 

17.02 

19, 976. 02 

23.08 

6.  JH>0. 00 

9, 85 :.  50 

2, 640. 50 

4.  9.>7.  07 

2.93 

11,9':{.39 

06.  Gl 

1,01/0.73 

93.27 

12'.).  0.^7.  01 

362.99 

5.  2Si).  S6 

119.14 

l.Gj:;.  55 

370.  45 

28. 11*>.«^9 

384.  M 

3.  y7.{.  07 

20.  :;3 

8. 740. 60 

1.2  V;)    10 

2. 517.  05 

482.  .55 

3. 705. 00 

1,  2i)5.  00 

4U 
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Statement  ahoioing  appropriations  for  the  fiscal  year  ISOS,  etc. — Continned. 


Objnct  of  appropriation. 


Continj^ent  expcnr-^CR , 

Qnarantiue  statioiiR  for  nc^at  catrio 

Agricultural  experiment  stations 

Experiiuents  in  the  manufacture  of  sugar , 

Irrigation  investigations 

Experiments  in  the  production  of  rainfall 

Bureau  of  Animal  Industry 

Total 

Weat  her  Bureau : 

Salaries , 

Fuel,  lights,  and  repairs 

Contingent  expenses 

General  expenses 

General  expenses,  salaries 

W.  B.  stations  on  ^I.  and  T.  Bay  Isles,  in  Lake  Huron 

Total — Weather  Bu reau 

Grand  total  for  the  Department 


Amount 
appropriated. 


Amount 
disborMd. 


$25,000.00 
15, 000. 00 
20, 000. 00 
20, 000. 00 
6,  000. 00 
10.  000.  UO 

850,000.00 


$22,390.54 

12, 574. 73 

18, 790. 15 

19, 078. 38 

4,9:i0.87 

4, 913. 59 

724,213.13 


1.626,400.00  1,462,690.78 


170. 305. 22 
9, 700. 00 

13, 700. 00 
368, 965. 50 
329, 900. 00 

15.  000. 00 


013, 660. 72 


2,540,060.72 


172,876.68 
8,451.53 

11, 857. 46 
855,516.72 
327,822.91 

11,657.72 


888,183.02 


2. 350,^79. 80 


Ainoiiat 
pended. 


$a,  603.48 
2,425.27 
1.200.85 

2i.es 

l,0t9.38 

6,086.41 

125,786.82 


162,703.22 


t.51&54 
1,248.47 
1,842.54 
12,448.78 
2,077.00 
2.342.28 


26,477.70 


189,180.92 


An  itemized  statement  of  these  expenditures  bas  recently  been  made 
to  Congress,  ordered  to  be  printed,  and  will  shortly  appear  in  pamphlet 
form  for  distribution. 

During  the  fiscal  year  the  Division  of  Accounts  audited  and  psud 
14,344  accounts.  There  were  drawn  in  settlement  thereof  22,895  checks, 
involving  $2,350,879.80.  Of  the  gross  amount  paid  about  $1,725,000 
was  for  compensation,  the  remainder  covering  an  infinite  variety  of 
payments,  in  sums  varying  from  a  few  cents  to  thousands  of  dollars. 

Disbursements  have  been  made  from  the  appropriations  for  the  cur- 
rent fiscal  year  to  December  1,  1893,  amounting  to  $082,289.94.  Com- 
paring these  amounts  in  detail  with  the  expenditures  during  the  same 
period  of  last  year,  i.  e.,  July  1  to  December  1, 1892,  we  have  the  fol- 
lowing table  showing  a  decreased  monthly  expenditure  of  $20,190.69: 

Comparison  of  expenditures  during  the  five  months,  July  1  to  December  1,  in  the  yeari 

1892  and  1S93. 


Object  of  ai)proi)riation. 


Salnrios.  Pcpartmont  of  Apriculture 

Colle»-t  i»^  agricultural  Rtati.slicH 

Invest iffHting  foreijin  doniaiidu  for  United  States  agricultural  pnMlucts. 

Bot^inical  in vestigat ions  and  experiments 

Investigating  tlio  history  and  habit  of  insects 

Investigations  in  ornithology  and  manunalogy 

Ponioh>gical  in forinn lion 

MicroRi'opical  investigations  

Vegetable  pathological  iu\cst:gations  and  experiments 

Laboratory 

Adulteration  of  food 

Fiber  investigations 

Heport  on  forestry 

i.Iluslrations  and  engravings 

.'urchase  and  distributi<»n  of  valuablu  seeds 

"^rinti  ng.  labor,  material .  etc 

document  and  Folding  Kooni 

Ixperimuntal  gardens  and  grounds 

Aluseiim 

•'urnituro,  cases,  and  repairs 

Jbrarv >   .. 

'ostagV 

'ont  ingen t  expenses 

-aarantine  stations  for  neat  cattle 

agricultural  e''n'"'M»ieut  stations -     ••  .... 


%▼ 


▼\^**«lt»' 


Dec.  1. 1892. 


$106, 

29. 

1. 

12, 

0. 

6. 
1. 

7. 
4. 
2. 
3, 
5, 

30. 
2, 

14. 
1. 
4. 


8, 

4. 

6, 

13, 


545.63 

908.44 

264.09 

312.  08 

i87.65 

08U.  •-•6 

571,  G5 

249.  23 

59:1. 11 

0*J8. 93 

275.08 

022.  84 

014. 

419. 

620. 

299. 

702. 93 

902.60 

466.44 

305.  97 

9:i9. 84 

915.00 

502.38 

415.03 

897.86 

39L93 


17 
66 
76 
55 


I>eo.l.lg88L 


196,785.74 

S9.472.63 
2,860.11 

10,629.88 
7,885.61 
S.  440. 25 
1.790.85 
388.00 
5,830.32 
1,804.  a 
2,928.31 
1,000.70 
6,788.04 
163.40 

51.484.58 
1,018.40 
1,800.M 

U.  980. 34 
921.56 
2,668.80 
1.000.27 
606.00 
0,713.40 
2,000.a 
T,  TOO.  00 
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Comparison  of  exjwnditures  during  the  five  months,  July  1  to  December  1,  in  the  years 

1892  and  1893— Continued. 


Object  of  appropriation. 


Irrigation  investigationB 

Experiments  in  the  production  of  rainfall 

Inquiries  relating  to  public  roads 

Bureau  of  Animal  Industry 


Total 


"Weather  Bureau : 

Salaries 

Fuel,  lights,  and  repairs 

Contingent  expenses 

Genend  expenses 

General  expenses,  salaries 

W.  B.  stations  on  the  M.  and  T.  Bay  Isles  in  Lake  Huron 


Total  Weather  Bureau 

Grand  total  for  the  Department 


Dec.  1, 1892. 


$1,560.78 
3, 074  55 


232, 489. 45 


522, 266. 89 


71, 254. 82 

3, 102. 56 

4, 409. 80 

73, 010. 43 

109, 129. 22 

69.67 


260, 976. 50 


783, 243. 39 


Dec.  1, 1893. 


$2, 008. 10 


432. 46 
169, 333. 34 


435, 509. 37 


64, 201. 67 

2, 978. 96 

1, 641. 54 

65, 875. 87 

112,082.53 


246, 780. 57 


682, 289. 94 


Below  is  presented  a  comparison  of  the  appropriations  of  the  car- 
rent  fiscal  year  with  the  estimates  of  appropriations  for  the  fiscal  year 
ending  June  30,  1895.  This  latter  shows  a  reduction  in  amount  over 
the  appropriations  for  the  current  year  of  $1,089,656.94,  which  includes 
$150,000  less  in  the  Bureau  of  Animal  Industry,  $100,400  in  the  Seed 
Division,  and  $720,000  in  agricultural  experiment  stations.*  Omit- 
ting the  last  item,  there  remains  areduction  of  $369,656.94  in  favor  of  the 
estimates  for  the  coming  fiscal  year. 

Comparison  of  the  appropriations  for  the  fiscal  year  1894  with  the  estimates  of  appropria- 
tions for  the  fiscal  year  1895. 


Object  of  appropriation. 


Salaries,  Department  of  Agriculture 

Furniture,  cases,  and  repairs 

Library,  Department  of  Agriculture 

M  useum,  Department  of  Agriculture 

Posiage,  Department  of  Agriculture 

Contingent  expenses.  Department  of  Agriculture 

Salaries  and  expenses.  Bureau  of  Animal  industry 

Quarantine  stations  for  neat  cattle 

Collecting  agricultural  statistics 

Purchase  and  distribution  of  valuable  seeds 

Purchase  and  distribution  of  valuable  seeds,  printing,  etc 

Ex])erimental  gardens  and  grounds 

£x|)eriraental  gardens  andgrounds,  labor,  etc 

Materials,  Document  and  Folding  Koom 

Illustrations  and  engravings 

Laboratory,  chemical  apparatus,  etc 

Laboratory,  adulteration  of  foo<l 

Laboratory,  investigation  of  soils 

Experiments  in  the  manufacture  of  sugar 

Investigating  the  history  and  habits  of  insects 

Botanical  investigations  and  experiments 

Vegetable  pathological  investigation  and  experiments 

Fiber  investigations 

Microscopical  investigations 

Pomological  information 

Investigations  in  ornithology  and  mammalogy 

Report  on  forestry 

Inquiries  relating  to  public  roads 

Irrigation  investigations 


Appropriated 
for  1894. 


$256, 

10, 

3, 

4, 

5, 

25, 

850, 

15, 

110, 

130, 

5, 

13, 

18. 

2. 

2, 

0, 

15, 


800.00 
000.00 
000.00 
COO.  00 
000.00 
000.00 
000.00 
000.00 
000.00 

octf.oo 

4UO.0O 
000.00 
500.00 
000.00 
000. 00 
900.00 
000.00 


20.000.00 

20, 300. 00 

30, 000. 00 

20, 000. 00 

5, 000. 00 

2,000.00 

5. 000. 00 

17,500.00 

20,  COO.  00 

10. 000. 00 

6, 000.  00 


Estimated 
for  1895. 


1248, 

10, 
6, 
3, 
5, 

25, 
700, 

12. 
110, 

30, 
5, 

11. 

18. 
2, 
4, 
6, 
5, 
3, 

10. 

20, 

25, 

20, 


920.00 
000.00 
000.00 
000.00 
000.00 

000.  Oo 

000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
500.00 
000.00 
000.00 
900.00 
000.00 
000.00 
000.00 
300.00 
000.00 
000.00 


2,000.00 

5,000.00 

17,  500. 00 

21, 500.  00 

10, 000. 00 

8,000.00 


^ _ — -^ ^^^^«^ 

*  This  appropriation  was  left  out  of  the  estimates  for  the  ensuing  year  for  the  rea- 
son that  it  was  uot  a  proper  charge  against  the  Department  of  Agriculture.  The 
payment  of  the  money  is  made  by  the  U.  S.  Treasury  dlrortly  to  the  Agricultural 
Experiment  Stations,  anil  the  Secretary  of  Agriculture  has  uo  control  whatever  over 
tho  sums  appropriated. 
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Comparison  of  the  apprcpriaiions  for  the  fiscal  year  1S94,  etc. — Continaed. 


Object  of  appi'opriation. 


Ajsricnlhiral  exporimfnt  Rtations. 

O&oe  of  £xi)eriiucnt  SSUitious 

Nu  trit  ion 


Total 


"Weather  Bareaa : 

Salaries 

Fn<?I.  li*l»trt.  anil  rcpr.ira 
Contingent  ox pcnsos  --- 
General  expc-usoa 


Total— Weather  Biiionu. 


Grand  total  for  the  I)c;)artment 


Appropriated 
tor  1894. 

Estimated 
for  IftfS. 

$720,000.00 
25,000.00 

f2S,000.Q0 
10,000.00 

2,372.403.00 

1,370,820.00 

179.530.00 

0, 700.  (10 

13, 700. 00 

748.170.00 

167,000.00 

8. 000. 00 

10,000.00 

669,133.06 

051,100.00 

854,223.06 

3,823,500.00 

2,233,843.06 

The  accompauying  table  presents,  by  years,  the  various  amounts 
ai)propriiitcd  for  the  U.  S.  Department  of  Agriculture,  together  with 
the  sums  disbursed  on  each,  from  its  inception  as  a  section  of  the  Pat- 
ent Office  in  1839  to  the  year  1893,  inclusive,  covering  a  period  of  fifty 
five  years  and  involving  a  sum  of  over  $17,000,000,  or  an  average  of 
$309,759.05,  a  most  economic  showing  for  so  important  an  interest  as 
agriculture  represents. 

The  first  decided  increase  in  the  appropriation  for  the  Department 
occurred  in  1888,  when  the  appropriation  for  the  Bureau  of  Animal 
Industry  was  greatly  augmented.  In  1889  the  total  appropriation  was 
largely  increased  owing  to  the  provision  then  made  for  the  "Agricul- 
tural Experiment  Stations ;''  and  the  transfer  of  the  Weather  Bureau  to 
the  Department  in  1891  nearly  doubled  the  total  appropriation. 

It  will  bo  noticed  that  the  amount  disbursed  for  certain  years  is 
larger  than  tliat  appropriated.  This  seeming  inconsistency  is  explained 
by  the  fact  that  the  ujiexpended  balance  of  the  previous  year  in  each 
case  was  reappropriated. 

Appropriations  and  disbursements  of  the  U.  S.  Department  of  Agriculture f  2839-189S, 


Tear. 


1830 

1840 

1841 

18t2 

IK  13 

1844 

1S45 

18!0 

IHil 

ISIS 

ISiir 

18.V.> 

isr.i 

1S.")1» 
1S53 

isr)4 
8.').') 

8.')7 
S.'i  s 
s:,i» 
"-:•() 


.♦■i:."» 

AtM 


Amount  an 
propri;itcMl 


$1, 000. 00 


1.  000.  00 
2, 0;)0.  00 

2.  000.  (H) 

3.  OJO.  00 


3, 0(h\  00 
4.  500.  00 
4, r>l)(>.  <0 
4,  500.  l>0 
6.  500.  00 
6,  (MM).  00 
5, 000. 00 

10,  om.  00 

50,  0:{2. 93 

yo,  o'»o.  00 

75.  Oi>0. 00 

c:{,  r.oo.  00 

Go,  OOW.  00 
40.  000.  00 

CO.  (00. 00 

GA,  0.M).00 
80.  (MW.  00 
110.770.00 
150,  G'4.  05 
ir.7.7S7.H2 
109, 100. 00 


Amount  dis- 
bursed 


Ye.ir. 


$500.00 
500. 00 


1,000. 
2, 000. 
1.  071. 
S,G50. 


478. 

2, 20;>. 

4, 282. 

4, 500. 

4,  500. 

6,217. 

4,196. 

6,192. 

34,744. 

45,  00.). 

8-"^  (K»0. 

G:{.  500. 

59,  r>57. 

40. 00). 

50. 000. 

74, 000. 

70,  CiXi. 

104,  S 10. 

15.').  104. 

107.  187. 

189, 40O. 


1868 
18G9 
1870 
1871 
1872 
1873 
1874 
1875 
1870 
1877 
22  i  1878 
00  I.  1879 


00  !■ 
00  I' 
73  I' 

00  j! 


27    . 


00 


00  I 
78  : 
26  1 

rm  ;i 

28  ,' 
00  .' 
(.0  ' 
00  ' 
25  , 
CO  ' 
00  ' 
00   I 

51 ; 

70  , 
05 
8»    , 
00    I 


1880 
1881 
1882 
1883 
1S81 
i:^S5 
lH8(i 
]8S7 
1S8S 
1SS9 
1890 
1891 
1892 
1893 


Total. 


Amount  ap- 
propriated. 


$270, 
210, 
150, 
188, 
197, 
204, 
257, 
337. 
249, 
194. 
198, 
204, 
201, 
255, 
359. 
480, 
416, 
655, 
676. 
658. 

1,019. 

1,132, 

1, 087, 

1.  334. 

2,  330, 
2,540. 


020.00 
197. 70 
440.00 
180.00 
070.00 
620.92 
690.00 
380. 00 
120.00 
686.06 
640.00 
900.00 
000.00 
460.31 
011.05 
468.68 
638.31 
190.00 
953. 09 
442.  73 
219.06 
996.68 
765. 19 
502. 03 
332.  88 
060.  72 


17.0'J6,781.11 


AmoDxit  dia- 
bnned. 


$250,018.20 
237,770.07 
140,500.00 
l»(.268.0a 
101.302.01 
200,011.77 
227;  493. 11 
310.990.10 
206,021.14 
192, 134. 12 
197.034.04 
204.860.00 
100,801.72 
247,008.84 
850,410.01 
463.013.20 
413.615.27 
558.194.04 
518, 175.  IS 
620, 088. 06 
1,003,355.12 
1, 104. 418. 17 
921.618.11 
1.2:12.304.10 
2,271,312.72 
2,351.620.08 

16,033,210.32 


DIVISION   OF   ACCOUNTS   AND    DISBUESEMENTS.  415 

Inquiry  is  frequently  made  as  to  the  availability  of  a  balance  remain- 
ing to  the  credit  of  an  appropriation  at  the  end  of  a  year  and  the  pos- 
sibility of  carrying  the  same  to  some  other  appropriation  which  is 
practically  exhausted,  for  the  purpose  of  continuing  work  already 
undertaken  but  which  is  checked  for  want  of  further  means.  All  per 
sons  making  such  inquiries  are  respectfully  referred  to  section  3678  of 
the  Revised  Statutes,  which  provides  that  all  sums  appropriated  shall 
be  applied  solely  to  the  object  for  which  they  are  respectively  made — 
that  is,  an  appropriation  for  pomological  information  can  not  be  used 
for  collecting  statistics,  purchasing  seed,  or  for  any  other  purx)ose  than 
that  specifically  stated  in  the  law. 

DIVISIONAL   DUTIESc 

In  conclnding  this  report,  it  is  gratifying  to  be  able  to  state  that  all 
work  of  the  division  is  up  to  date,  which  is  the  result  of  a  well-estab- 
lished practice  of  the  office  to  audit  accounts  in  the  order  of  their 
reception,  except  in  very  unusual  cases.  Attention  is  also  called  to 
the  fact  that  there  appears  to  be  an  impression  in  the  minds  of  the 
uninitiated  that  the  Division  of  Accounts  of  the  Department  of  Agri- 
culture is  mainly  an  office  for  disbursing  public  funds,  notably  salaries 
to  employees,  whereas  it  is,  as  plainly  indicated  by  the  title,  a  ''Division 
of  Accounts  and  Disbursements."  In  this  division,  unlike  disbursing 
offices  in  other  Executive  Departments,  all  transactions  pertaining  to 
the  expenditures  of  the  Department  are  prepared  and  fully  completed. 
Tiie  large  part  of  the  work  which  is  done  exclusively  in  this  division 
is  in  other  Deportments  partially  or  wholly  performed  in  the  various 
bureaus  or  divisions  to  which  it  belongs,  thus  saving  to  the  disbursing 
offices  thereof  much  labor  and  serious  annoyance;  therefore,  it  is  earn- 
estly believed  that  there  is  more  actual  work  accomplished  in  the 
Division  of  Accounts  proper  of  the  Department  of  Agriculture  than  in 
any  other  disbursing  office  of  the  Government.  In  this  division  are 
kept  all  records  relating  to  the  financial  interests  of  the  Department. 
Kcquisitions  for  supplies,  contracts,  agreements,  advertising,  letters  of 
authority,  etc.,  are  arranged  and  filed;  inquiries  relating  to  business 
transactions  are  answered,  payments  of  every  description  are  made, 
nnd  letters  transmitting  the  same  are  written ;  all  vouchers  are  com- 
pleted and  audited;  the  estimates  of  appropriations  are  finally  arranged 
and  adjusted;  the  pay  rolls  of  the  Department  are  made  up  in  and  the 
enii)loyeos  paid  from  this  office;  the  bookkeeping  for  the  Department 
accounts  is  done  here;  all  work  relating  to  the  Appointment  Division 
IS  likewise  performed  in  this  office,  and  much  other  business  of  an  intri- 
cate and  difficult  nature,  requiring  clerical  ability  of  a  high  order.  In 
this  connection  it  should  be  observed  that  the  employees  of  the  Division 
of  Accounis  and  Disbursements  have  acquitted  themselves  of  the  diffi- 
cult work  assigned  to  them  with  zeal,  faithfulness,  and  efficiency. 
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Mr.  J.  B.  Bennett,  appointment  clerk  of  this  Department,  has  far- 
nished  the  following  statement,  which  may  be  appropriately  here 
inserted : 

Statement  of  the  niimher  of  officers  and  employees  in  the  Department  of  Agriculture  ap' 
pointed  from  each  State  and  Territory  and  the  District  of  Columbia,  and  the  aggregate 
amount  of  their  salaries  or  compensations  on  July  ly  189S. 


state. 


ber  ap- 1 
pointed. , 


Alabama  — 
Arkansas  . . . 
California . . . 

Colorado 

Connecticut. 
Delaware  . .  - 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 


Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

MaM.sacbusetts .. 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada  

New  Hampshire 

New  Jersey 

New  York 

Noith  Carolina.. 
North  Dakota... 
Ohio 


Orpgoii  

PeunHylvauia  . . 
Khode  Island  . . 
South  Carolina. 
South  Dakota.. 

Tennessee 

Texas 

Vermont 

Virginia 

Wa»hinj2:ton  ... 
"West  Virginia. 

Wisconsin 

Wyoming 

Arizona 

New  Mexico  . . . 

Oklahoma 

rtah 


District  of  Columbia. 
Indian  Territory 


38 
20 
33 

9 
10 

4 
22 
47 

3 
139 
43 
31 
84 
19 
32 
13 
55 
88 
67 
29 
31 
79 

9 
88 

3 

r» 
I 

35 

136 

45 

4 

64 

15 

90 

8 

35 

11 

33 

42 

8 

75 

15 

20 

50 

4 

3 

7 

3 

4 

131 

1 


Salaries. 


$10, 347. 

6,248. 
32, 432. 
10.300. 
18, 177. 

3, 440. 
15, 795. 
13, 199. 
750. 
113, 646. 
43,565. 
26, 897. 
59. 086. 
10, 407. 
11, 140. 

9,511. 
50, 315. 
70, 167. 
62, 308. 
25,987. 
11,091. 
70, 558. 

6,984. 
80,165. 

4.691. 

5,221. 

34,354. 

139, 080. 

26,383. 

2,805. 
42.684. 

77, 386. 

4, 271. 

8, 278. 

9, 171. 
18,  352. 
19, 600. 

5, 850. 
58, 567. 
11,387. 

9, 174. 
38.934. 

3,613. 

2. 817. 

6. 075. 

2. 575. 

3, 775. 

102, 759. 

36. 


37 
20 
25 
08 
92 
00 
39 
25 
00 
24 
50 
50 
38 
24 
48 
08 
58 
52 
12 
90 
12 
55 
20 
13 
08 
96 
00 
32 
70 
21 
77 
25 
87 
08 
71 
08 
74 
36 
08 
67 
92 
25 
62 
84 
12 
08 
08 
08 
12 
50 


Other  oniployeea. 


Num- 
ber. 


Total 1,857  1,409.304.58  . 


Total 

oompon- 

satfon 

per  day. 


$11.20 


8.00 


10.00 


L60 


*3 


6.00 
0.00 


15 


28.50 


Pflireap> 
ito. 


tS71.M 
•12.41 
90.79 
1,144.46 
1,188.13 
880.00 
717.87 
880.83 
360.00 


1,018.16 


708.48 
647.76 
84B.14 
78L83 
847.48 
7V7.88 
838.87 
806.18 
867.  n 
888.14 
778.03 
810.88 
1,688.88 
740.00 
1,010.44 
1,083.84 
688.88 
70L80, 
888.84 
688.81 
868.86 


348.48 
888.78 
868.U 
488.87 
886.73 
818.44 
768.18 
468.71 


808.M 

888.04 
887.87 
868.88 

848.77 


88.60 


*  Number  of  emplovecs  -wIkmo  couipeiisaticiis  aro  per  dieu),  their  services  being  temporary  or  inter- 
uittent.     Their  number  is  included  in  th»'  number  of  tho.s'-  "ppointed. 
Ilighest  I"'- ^ao'*' *  "*>'••'•«''«   *\''"T.G9;  lowest  iwr  cn^)it/»     '"•!'«'• '•''"•^^"••v,  $36.50. 


REPORT  OF  THE  DIRECTOR  OF  THE  OFFICE  OF  EXPERIMENT 

STATIONS. 


Sib  :  I  have  the  honor  to  present  herewith  the  report  of  the  OfSce  of 
Experiment  Stations  for  the  year  1893, 
Very  respectfully, 

A.  C.  True, 

Director, 
Hon,  J.  Sterling  Morton, 

Secretary. 


OPERATIONS  OP  THE  OPFICB  OP  EXPERIMENT  STATIONS. 

CHANGES  IN   THE   OFFICE  FORCE. 

Mr.  A.  W.  Harris  resigned  the  directorship  of  the  office  September  26, 
to  assume  the  presidency  of  the  Maine  Stat^  College,  and  the  present 
director  was  at  once  promoted  to  succeed  him.  Mr.  E.  W.  Allen,  who 
has  been  a  member  of  the  staff  of  the  office  for  several  years,  was  pro- 
moted to  the  i)osition  of  assistant  director.  Mr.  Allen  also  retains  his 
work  relating  to  chemistry,  foods  and  animal  production,  and  dairying. 
The  remaining  force  of  the  office  has  been  reorganized  in  the  direction 
of  greater  specialization  of  work.  Provision  has  been  made  for  an 
expert  for  the  departments  of  horticulture  and  entomology.  The 
Director  and  all  his  expert  assistants,  except  the  si)ecial  agents,  entered 
the  service  of  the  Government  through  examination  under  the  roles  of 
the  Civil  Service  Commission. 

WORK  OF  THE   YEAR. 

During  the  past  year,  as  heretofore,  the  Office  of  Experiment  Stations 
has  examined  the  work  of  the  agricultural  experitnent  stations  in  tiiis 
and  other  countries  with  special  reference  to  its  practical  usefulness, 
and  has  collated  and  published  data  regarding  experimental  inquiries 
in  agriculture  for  the  information  of  station  workers,  farmers,  and 
others  interested  in  the  progress  of  the  science  and  art  of  agriculture. 
The  wide  extent  of  researches  in  agriculture  in  this  closing  decade  of 
the  century  is  indicated  by  the  fact  that  there  are  now  some  320  experi- 
ment stations  in  operation  in  the  different  countries  of  the  world.  The 
number  and  importance  of  the  publications  issued  by  these  institutions 
are  ever  increasing  and  the  interest  taken  in  their  work  by  intelligent 
farmers  and  others  is  steadily  growing.  As  a  result,  the  task  of  keep- 
ing thoroughly  informed  regarding  their  work,  and  of  satisfying  the 
demand  for  information,  has  become  a  formidable  one.    As  far  as  prac- 

^O  93 ^27  ^^ 
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ticable,  tho  office  endeavors  to  meet  the  needs  of  inquirers  through 
its  i>ublication8,  but  it  is  also  obliged  to  carry  on  a  very  extensive  cor- 
respondence, which  covers  almost  every  subject  involved  in  agricultural 
theory  and  practice.  The  amount  and  quality  of  the  work  done  in  the 
ofSce  during  the  past  year  will,  it  is  believed,  compare  favorably  with 
that  of  i>revious  years,  and  are  the  best  testimony  to  the  faith&lness 
an<l  eftciency  of  the  individual  members  of  the  office  force. 

Publications. — Nineteen  documents,  aggregating  1,942  pages,  have 
been  issued  by  the  ofiice  during  the  past  year.  Chief  among  these 
is  the  fourth  volume  of  the  Exi>erinient  Station  Record,  consisting 
of  12  numbers,  with  a  class^ified  table  of  contents  and  a  detailed 
index.  This  volume  of  the  Record  contains  abstracts  of  290  bulle- 
tins and  25  annual  reports  of  the  American  stations,  and  71  publica- 
tions of  this  Department,  together  with  190  abstracts  of  foreign 
publications.  The  topical  arrangement  of  abstracts  adopted  in  this 
volume  has  been  received  with  general  approval.  ResunK^'Sof  work  on 
important  subjects  by  leading  foreign  specialists  have  been  a  special 
feature  of  the  fourth  volume.  The  accounts  of  station  work  in  the 
Record  are  necessarily  condensed  and  in  many  instances  largely  tech- 
nical. Great  pains  have  been  taken  to  confine  the  mailing  list  for  this 
publication  to  such  i)orscns  as  would  make  the  best  use  of  it,  but  it  has 
been  found  necessary  to  considerably  enlarge  this  list  to  meet  the 
demand  for  the  Record  among  intelligent  farmers. 

Among  the  other  j)ublications  of  the  office,  the  following  deserve 
special  notice: 

The  Ilandbook  of  Experiment  Station  Work  (Bulletin  Ko.  16)  is  a 
popular  rC^sume  of  the  publications  of  the  stations  during  nearly  twenty 
years.  It  consists  of  several  hundred  short  articles  arrjinged  in  an 
alphabetical  series,  with  numerous  cross-references.  It  contains  much 
useful  information  on  a  gi*eat  variety  of  subjects,  showing  in  brief  what 
the  stations  have  accomplished  since  their  establishment  in  this  coun- 
try, and  will  aid  in  making  the  results  of  exi)eriment8  in  the  different 
States  available  to  fanners  throughout  the  country.  It  will  also  be 
useful  in  jwinting  out  the  gaps  in  experiment  station  work,  and  will 
tlius  indicate  to  station  workers  in  what  lines  their  investigations  may 
profitably  be  undertaken.  In  many  instances  further  experiments  are 
needed  to  i)rove  the  reliability  of  the  results  thus  far  obtained.  The 
demand  for  the  Ilandbook  has  been  very  great,  and  promises  to  continue 
as  the  bulletin  becomes  more  widely  known. 

In  January,  1893,  the  National  League  for  Good  Roads  held  a  con- 
vention in  the  city  of  Washington,  the  ])roceedingsof  which  have  since 
been  published  as  Bulletin  No.  ll  of  this  office.  The  addresses  made 
at  that  convention  bring  out  clearly  the  need  of  earnest  effort  for  the 
imi)r()vement  of  our  country  roads,  and  also  show  something  of  the 
good  which  has  been  accomi)lished  by  intelligent  methods  of  road  con- 
strnction.  It  is  hoped  that  this  document  will  help  to  increase  the 
interest  in  this  sulvject  throughout  the  country  and  will  prex)are  the 
way  for  the  future  work  of  this  Department  in  tlie  same  line. 

The  work  of  the  ex])eriinent  stations  in  this  country  has  thus  far 
related  almost  exclusively  to  improvements  in  the  khuls  and  culture  of 
?r()ps  and  to  their  use  as  food  for  domestic  animals.  It  seems  desirable 
hat  questicms  relating  to  the  use  of  our  agiicultural  products  as  food 
br  man  should  also  be  considered  by  these  or  similar  institutions.  A 
nig^^^estive  artitrle  by  Mr.  Edward  Atkinson,  regarding  the  establish- 
.if»nf -if  ff^orl  ioi''^«of/%T.;os  IT    ^f^r^J^ o^^\f^yr   ^rifh  tho  statious,  has  reccutly 
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been  ri^ncd  as  Bnlletin  ISTo.  17  of  this  office.  The  office  lias  also  under- 
takeu  the  -work  of  donating  iuiormatroii  regarding  the  methods  and 
results  of  food  investigations  at  home  and  abroad.  It  is  hoped  that 
this  work  will  serve  as  a  basis  for  further  studies  by  such  stations  as 
have  the  proi)er  equii>inent  of  men  and  resources  for  this  line  of  invcs- 
tigation^ 

In  view  of  the  increased  attention  to  the  feeding  of  sheep  for  mutton 
in  some  sections  of  the  couBtry,and  the  need  of  more  abundant  forage 
for  these  animals,  especially  during  the  autumn,  a  Parmers'  Bulletin 
(No.  11)  on  the  culture  and  uses  of  the  rape  plant  was  prepared  for 
general  distribution.  The  author  of  this  bulletin  is  Prof.  Thomas 
Shaw,  of  the  Ontario  Agricultural  College,  who  has  devoted  much  time 
to  experiments  with  this  plant. 

Card  index  of  experiment  sUtian  literature. — The  work  on  the  card 
index  of  experiment  station  literature  has  proceeded  steadily,  but  for 
various  reasons  it  has  not  been  practicable  to  print  and  distribute  as 
many  cards  during  the  year  as  was  hoped.  The  installments  of  the 
card  index  thus  far  sent  out  include  3,300  cards,  covering  most  of  the 
literature  for  the  years  1890  and  1891.  The  office  has  on  hand  the 
manuscript  for  the  cards  covering  the  earlier  literature  of  the  stations 
and  these  will  be  printed  next  in  order.  Enough  of  the  index  has  been 
distributed  to  the  agricultural  colleges  and  exi>eriment  stations  to  dem- 
onstrate the  usefulness  of  this  work,  and  these  institutions  are  very 
desirous  that  the  index  should  be  brought  np  to  date  at  the  earliest 
practicable  time.  It  is  hoi)ed  that  it  will  hereafter  be  practitnvble  to 
print  these  canls  with  such  regularity  that  within  a  few  months  the 
aiTcara  of  the  work  will  be  cleared  away.  After  this  is  done  the  index 
can  easily  be  kept  np  to  date.  Free  distribution  of  this  index  has  been 
made  only  to  agricultural  colleges  and  experiment  stations.  CongiesB 
has  granted  pennission  to  sell  sets  of  the  index  at  ax>rice  covering  the 
expense  of  printing  them.  This  has  been  fixed  at  $1.25  for  a  set  of  the 
division  blocks  and  cards  and  $2  per  thousand  for  the  index  cards. 
About  175  sets  luive  been  printed  for  sale,  a  eonsiderable  number  of 
which  have  already  been  asked  for. 

Worl(Ps  Fair  tcorl\ — In  common  with  other  branches  of  the  Depart- 
ment, the  Office  of  Experiment  Stations  has  given  a  large  share  of  its 
time  during  the  i)ast  year  to  work  connected  with  the  World's  Colum- 
bian Exposition.  This  work  has  been  carried  on  in  cotiperation  with 
committees  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations.  After  the  plan  of  the  coopexative  college  and 
station  exhibit  had  been  matured  by  the  office  and  the  committees,  the 
several  colleges  and  stations  prepared  their  exhibits  under  the  direc- 
tion of  the  committees.  The  preparation  of  an  exhibit  of  the  work  of 
the  ofiiceand  the  planning  of  laboratories  illustrating  methods  of  college 
and  st^ition  work  in  chen)istry  and  biology  were  assigneil  to  this  office. 
The  traujjportation  and  installation  of  tlie  exhibit  were  also  done  under 
direction  of  tins  office  and  proved  to  be  a  much  greater  task  tluin 
was  anticipated.  Members  of  the  office  force  acteil  as  ducctors  of  the 
exhibit  during  three  months  of  the  Fair  and  assisted  in  the  work  of 
demonstration  in  tlie  laboratories  connected  with  the  exhibit.  A  brief 
account  of  the  exhibit  is  included  in  the  report  of  the  Assistant  Secre- 
tary (page  80). 

Relations  with  foreign  experiment  statioruL — The  visits  made  to  foreign 
exi)eriraent  stations  by  Prof.  W.  O.  Atwater  as  representative  of  this 
office  have  brought  the  office  into  cordial  relations  with  many  of  the 
mo&t  difitinjg^oisiugd  foreign  iuvestigatora.    STumerous  foBeign  workieis 
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in  agricultural  science  have  visited  this  country  during  the  past  year 
and  there  have  been  many  opportunities  for  personal  conferences  which 
have  brought  the  ofhce  much  interesting  information  and  have  estab- 
lished relations  with  foreign  institutions  which  will  undoubtedly  be  of 
mutual  service  in  the  future.  Tiie  ollice  has  also  by  correspondence 
and  exchange  of  publications  largely  increased  its  acquaintance  with 
the  methods  and  results  of  work  in  agricultural  science  throughout  the 
world.  It  is  hoped  that  before  long  the  office  will  be  in  regular  com- 
munication with  all  the  institutions  which  are  working  in  the  same 
lines  as  our  own  experiment  stations. 

Visiting  stations  and  conoeniiojis. — Owing  to  the  press  of  other  work, 
particularly  in  connection  with  the  World's  Fair,  members  of  the  office 
force  have  been  able  to  visit  only  a  few  stations  duiing  the  past  year. 
Representatives  of  the  office  attended  the  annual  convention  of  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions, and  the  agricultural  congresses  held  at  Chicago. 

Collectio)!'  of  imhlications, — Not  only  have  the  current  publications  of 
the  stations  been  carefully  collected  and  catalogued,  but  much  has  been 
done  toward  completing  the  files  of  earlier  publications  and  obtaining 
pubUcations  issue<^l  by  foreign  stations. 

During  the  past  year  the  office  has  been  the  intermediary  for  a  num- 
ber of  exchanges  of  the  rarer  publications  between  different  stations, 
and  as  far  as  practicable  is  desirous  of  aiding  the  stations  in  completing 
their  files  of  station  and  other  publications. 

Mailing  list  of  the  office. — Duiing  the  past  year,  as  heretofore,  the 
office  has  taken  great  pains  to  revise  its  mailing  lists  so  as  to  insure 
the  distribution  of  its  publicati<ms  to  those  who  will  make  good  use  of 
them.  The  number  of  requcj^ts  for  these  publications  from  institutions 
for  research  and  education,  journals,  and  individuals  in  this  and  other 
countries  is  steadily  increasuig.  At  the  request  of  the  Division  of 
Statistics,  a  copy  of  a  single  number  of  the  Experiment  Station  Record 
was  sent  to  2,500  of  its  counly  crop  corresi)OTidents.  As  the  result  of 
this  distribution,  nearly  2,000  of  these  correspondents  asked  to  be 
added  to  the  list  of  regular  recipients  of  this  publication.  As  the  pub- 
lications of  the  office  are  very  largely  works  of  reference  and  treat  of  a 
wide  range  of  subjects,  there  is  a  growing  demand  for  complete  sets  of 
these  publications. 

Reports  of  the  colkges  having  agrietdtural  courses. — The  reports  of  the 
colleges  receiving  appropriations  under  the  ivct  of  Congress  of  August 
30,  1890,  as  deposited  in  this  office  during  the  i)ast  year,  have  indicated 
that  these  institutions  are  in  general  taking  increased  interest  in  the 
educational  needs  of  farmers.  It  is  gratifying  to  note  the  efforts  being 
made  to  attract  the  youth  more  numerously  ti'om  the  farms  to  the  col- 
leges by  the  establishment  of  short  courses.  The  attempt  to  extend 
the  influence  of  the  colleges  into  the  homes  of  the  farmers  through 
courses  of  home  readings  is  also  to  be  commended.  Statistics  relating 
to  these  institutions  and  some  general  statements  regarding  their  work 
are  given  in  another  ])art  of  this  report  (])age  448). 

New  work. — In  addition  to  work  along  the  lines  above  referred  to, 
^lans  are  being  made  for  disseminating  a  larger  amount  of  practical 
nformation  in  popular  form.  The  elfort  will  be  made  to  give  the  farm- 
Ts  throughout  the  country  promj)t  news  regarding  the  results  of  inves- 
•ifirations  at  the  several  stations,  as  far  as  this  is  practicable  with  the 
ioperation  of  agencies  already  in  existence  for  the  diti'usion  of  infor- 
'lation.  In  many  cases  the  work  done  at  a  single  station  is  of  interest 
fcTiH  innrinrtQT>«<i.  tf  ^^^  >ooi»''>  in  "iiauy  rcgious,  and  it  is  only  just  that 
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tliey  should  receive  word  concerning  it  from  an  authoritative  sonrce. 
The  stations  are  so  largely  8npj)orted  fiom  the  national  treasury  that 
whatever  they  accomplish  belongs  to  all  our  people. 

As  the  work  of  the  stai^ions  progresses,  the  need  of  more  complete 
facilities  for  ascertaining  what  has  been  done  in  any  particular  line  of 
investigation  is  increasingly  felt.  In  order  that  the  time  and  energy 
of  the  investigator  nay  be  wisely  conserved,  he  should  be  provided  with 
ready  means  for  obtaining  the  information  he  requires  in  order  to  plan 
and  properly  conduct  his  investigations.  As  this  oflSce  necessarily 
traverses  a  wide  range  of  literature  on  agricultural  science,  it  has 
unusual  opportunity  lor  bibliographical  work  in  these  lines.  Arrange- 
ments have  been  made  with  a  view  to  accumulating  and  indexing  such 
bibliographical  information  as  is  likely  to  be  of  service  to  station  work- 
ers.   Digests  on  special  topics  are  also  contemplated. 
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STATIONS. 

With  a  view  to  showing  some  of  the  ways  in  which  the  stations  are 
doing  work  of  immediate  practical  benefit  to  farmers,  the  following 
brief  accounts  of  recent  experiments  in  several  different  lines  have 
been  prepared  for  this  report, 

THE  MANUFACTURE  OF  CHEESE. 

Cheese-making  has  been  the  subject  of  one  of  the  most  extensive  and 
thorough  investigations  of  a  single  farm  operation  ever  undertaken  by 
the  experiment  stations.  Various  stations  had  from  time  to  time 
reported  observations  covering  a  few  trials,  but  there  was  until  late 
years  a  lack  of  continued  systematic  study  of  the  subject  in  all  its 
details  and  under  all  conditions.  About  three  years  ago  the  New 
York  State  Station  in  cooperation  with  the  State  dairy  commissioner 
commenced  a  series  of  investigations  in  cheese-making  which  have 
been  continued  through  three  seasons  and  are  not  yet  completed.  The 
object  has  been  to  determine  the  losses  in  the  process  of  manufactur- 
ing milk  of  varying  richness  into  cheese,  the  exact  sources  of  these 
losses,  and  the  means  of  reducing  them  to  a  minimum.  The  experi- 
ments have  been  of  a  most  thorough  and  systematic  nature,  and  have 
been  carried  on  in  each  month  of  the  working  season,  both  at  the  sta- 
tion at  Geneva  and  at  a  number  of  different  cheese  factories  within  the 
State.  Milk  of  varying  richness,  from  skim  milk  to  milk  made  abnor- 
mally rich  by  the  addition  of  cream,  has  been  used  in  these  experiments, 
and  the  details  of  manufacture  have  been  varied  to  include  a  very 
wide  range  of  treatment  of  the  milk,  the  rennet,  the  curd,  and  the 
gieen  cheese. 

In  all  some  150  separate  experiments  have  already  been  made.  The 
details  of  the  cheese  making  have  been  carried  out  by  expert  cheese- 
makers  and  in  every  case  the  milk,  the  waste  products,  and  the  cheese 
have  been  analyzed  at  the  station.  The  studies  embrace  among  other 
things  the  following  subjects:  Losses  of  milk  constituents  in  cheese- 
making;  effect  of  composition  of  milk  on  the  yield  and  composition  of 
chee.se  and  on  the  loss  of  milk  constituents  in  making;  comparisons  of 
the  Cheddar  and  stirred-curd  processes,  of  commercial  and  homemade 
rennet  extract,  and  of  using  different  amounts  of  rennet;  aM  the 
changes  taking  place  in  the  ripening  of  cheese.    The  investigations 
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arc  Btill  in  progress.    Some  of  the  indications  wliich  tliey  have  thus 
far  fuiTiisbed  are  as  follows : 

The  proportion  of  the  fat  in  the  milk  lost  during  the  process  of  manu- 
facture varied  considerably,  but  averaged  between  7^  and  8  per  cent, 
or  rougkly  about  one-third  of  a  pound  of  fat  for  each  100  pounds  of 
milk  used.  The  loss  is  fully  as  small  as,  if  not  smaller  than,  the  losses  in 
butter-making  with  improved  appliances,  and  considerably  less  than 
the  average  losses  where  ice  is  not  used  in  raising  the-cream.  In  normal 
milk  the  loss  appeared  to  be  independent  of  tke  iKjrcentage  of  fat  in  milk, 
L  e.,  was  very  nearly  the  same  from  nomially  rich  milk  and  from  poor 
milk.  The  variations  in  loss  of  fat  were  due  either  to  the  condition  of 
the  milk  or  to  some  special  conditions  employed  in  the  manufacture. 
In  the  case  of  skimmed  milk  the  i)roi)ortion  of  fat  lost  was  greater, 
and  in  the  case  of  milk  to  which  cream  had  been  added  the  loss  was 
less  than  from  normal  milk. 

The  loss  of  casein  and  albumen,  or  the  cheesy  constituents  of  themilk, 
did  not  ai)i)ear  to  be  affected  by  the  percentage  of  these  constituents  in 
the  milk.  It  was  i)ractically  the  same  whether  skim  milk,  normal  milk, 
or  milk  to  which  cream  had  been  added  was  used.  It  amounted  to 
about  24  per  cent  of  the  eutue  amount  contained  in  the  milk,  or  about 
12 J  ounces  per  100  pounds  of  milk. 

As  to  the  eliect  of  the  composition  of  the  milk  on  the  yield  of  cheese, 
the  investigations  thus  far  have  shown  the  fat  to  be  by  far  the  most 
prominent  factor  in  determining  the  yield.  In  nearly  all  the  experi- 
ments made  the  yield  of  cheese  has  been  proportional  to  the  perccmtage 
of  fat  in  the  milk,  being  higher  with  milk  rich  in  fat.  This  held  true  in 
the  case  of  cheese  made  from  skim  milk  and  from  milk  to  which  cream 
had  been  added-  !Nor  was  this  entirely  due  to  the  additional  amount 
of  fat  which  the  richer  milk  added  to  the  cheese,  for  it  was  fo  jjxd  as  a 
rule  that  more  water  was  retained  in  the  cheese  when  the  milk  wxis 
richer  in  fat.  In  fact,  the  fat  a2)pcared  in  most  cases  to  have  conBider- 
able  influence  on  all  the  milk  constituents  recovered  in  the  cheese.  As 
an  average  of  the  work  of  two  seasons,  it  was  found  that  for  every 
increased  ixmnd  of  fat  in  the  cheese  there  was  also  from  one-third  to 
1  pound  more  water  and  about  0^  ounces  more  casein  and  nibumen. 

This  brings  out  iuastriking  manner  the  desirability  of  using  milk  rich 
in  fat  for  ciieese  making,  and  indicates  that  rich  milk  is  not  less  desirable 
in  cijcese-makiug  than  in  butter -making.  In  fact,  it  has  led  to  the 
statement  that  '^  the  so-called  cheese  cow — i.  e.,  the  cow  which  is  good 
especially  for  cheese  rather  than  for  butter — does  not  exist,  and  that 
wliorever  a  cow  is  found  that  is  good  for  cheese-making  puri)ose8,  the 
mill:  of  that  cow  is  equally  good  for  the  manufacture  of  butter."  •  The 
result  of  the  Columbian  dairy  test  points  in  the  same  direction. 

An  increase  of  casein  and  albumen  in  tlio  milk  was  genendly,  although 
not  always,  accompanied  by  a  slight  increase  in  the  yield  of  cheese  and 
in  the  amount  of  casein  and  albumen  recovered  in  the  cheese  per  100 
pounds  of  milk. 

In  geneial  the  fat  in  the  milk  exei^cised  a  greater  influence  upon  the 
composition  of  the  cheese  than  any  other  constituent  of  the  milk.  The 
per(!entage  of  fat  in  the  cheese  incieascd,  as  a  rule,  when  the  percentage 
of  fat  in  the  milk  increased,  and  vke  rcrsaj  but  this  increase  was  iixeg- 
ular  and  was  not  proportional  to  the  increased  fat  content  of  the  milk. 
?he  water  was  the  most  variable  constituent  of  green  cheese.    There 

V.    '     '^oir*i.  ^'»^-«nr.^  B^'^^tiop  Annual  Report  for  1892,  p.  128. 
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did  not  appear  to  be  any  definite  relation  between  the  percentage  of 
casein  aiid  albumen  tn  Botrmal  milk  and  the  percentage  in  tbe  cheese. 

To  Bummarize,  the  amount  of  fat  in  the  milk  nsed  for  cheese-making 
had  very  little  effect  on  the  Joss  of  fat,  excei>t  in  the  case  of  skim  milk 
or  milk  to  which  cream  had  been  added;  bat  it  affected  the  per  cent  of 
fat  in  the  cheese  as  well  as  the  propoi-tion  of  other  ingred^its  recov- 
ered in  the  cheese,  and  very  materially  affected  the  jrield  of  cheese  both 
from  normal  milk,  skim  milk,  and  milk  to  which  cream  had  been  added. 

The  amount  of  casem  and  albumen  in  the  milk,  on  the  other  hand, 
had  no  effect  on  the  loss  of  these  ingredients,  ik)  definite  effect  on  the 
comi>osition  of  the  cheese,  and  only  a  slight  eliect  on  the  yield  of  cheese. 
These  results  have  been  corroborated  by  experiments  at  the  Minnesota 
and  Ycrmont  Stations. 

On  an  average  of  all  the  experiments  thus  far  reported  by  the  Xew 
York  Station,  14K)  x>ounds  of  average  -whole  milk  yielded  10-78  pounds 
of  green  cheese,  and  for  each  pound  of  iat  contained  in  the  milk  there 
was  made  2-€o  x^ounds  of  green  cheese.  That  is,  a  milk  containing  4 
I>er  cent  of  fat  yielded  10-76  pomids  of  green  cheese  per  100  pounds,  on 
an  averaga  The  average  milk  of  all  the  experiments  contained  4-07 
l>er  cent  of  fat,  and  hence  the  milk  averaged  10-78  x>ounds  of  green 
cheese  per  100  pounds,  as  stated  ^ibove.  The  yield  as  calculated  from 
the  }>erceutage  of  fat  was  much  more  nearly  constant  than  that  calcu- 
lated from  the  quantity  of  milk.  The  average  yield  of  cheese  per  100 
X)ounds  of  milk  in  each  of  the  separate  series  of  experiments  was  12-35, 
0  90, 10-12,  and  10-76  x>ounds,  respectively;  while  the  yield  of  cheese  per 
pound  of  ftit  in  the  milk  was  i^71,  2-63,  J>54,  and  2*74  pounds,  respec- 
tively. Ilence,  there  can  be  little  doubt  that  the  percentage  of  fat  in 
milk  is  a  good  indication  of  its  value  for  cheese-making,  and  may  serve 
as  the  basis  for  paying  for  milk  at  clieese  factories. 

As  between  the  Cheddar  and  stirred-curd  processes,  the  losses  in 
manufacture  and  the  quality  of  the  cheese  were  essentially  the  same 
by  both,  but  the  Cheddar  process  retained  a  little  more  water  in  the 
cheese  as  a  rule,  and  consequently  made  a  little  more  cheese  from  a 
given  quantity  of  milk. 

Cutting  the  curd  in  hard  or  in  soft  condition  gave  practically  the 
same  results  as  to  the  loss  of  milk  constituents,  the  yield  of  cheese,  and 
its  quality. 

EXPERIMENTS  IN  RAISING  AND  BREEDING  SHEEP. 

The  question  ot  the  economical  raising  of  sheep  has  received  atten- 
tion at  the  Iowa,  Massachusetts  State,  Michigan,  Minnesota,  !New  Yoik 
Cornell,  South  Dakota,  Texas,  Utah,'and  Wisconsin  Stations,  esi>ecially 
at  the  last-named  statii)n.  At  this  station  quite  large  flocks  of  sheep 
arc  kept,  with  a  trained  shepherd  to  care  for  them  and  an  expert  to 
plan  and  superintend  the  experiments  in  feeding,  treatment,  and  breed- 
ing. 

Feeding  grain  to  uniccaned  lambs  and  to  eiccs, — The  Wisconsin  Station 
has  made  two  serii*s  of  exi)erin>ents  to  compare  the  effects  of  feeding 
grain  to  unweaned  lambs,  or  to  their  mothers,  with  feeding  no  grain  to 
either.  The  object  was  to  ascertain  whether  grain  could  be  i)rofitably 
fed  when  lambs  and  ewes  were  running  together  on  a  good  pasture, 
and  if  so,  whether  it  was  better  to  feed  it  to  the  lambs  or  to  the  ewes. 
The  grain  was  a  mixture  of  linseed  meal,  com  meal,  and  wheat  bran. 
The  conclusion  was  that  "it  paid  to  feed  the  lambs  all  the  grain  they 
would  eat.    The  lambs  that  have  i)reviously  received  grain  will  not 
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lose  in  weight  because  of  the  weaning.  As  a  result  of  the  grain  feed- 
ing they  liave  gradually  become  able  to  feed  themselves,  and  when  the 
weaning  period  arrives  they  do  not  fret  or  require  the  assistance  of 
their  dams  to  keep  gaining  weight."  There  was  little  or  no  result  from 
feeding  the  grain  to  the  ewes,  and  the  conclusion  is  reached  that  "when 
the  ewes  have  been  properly  fed  during  the  winter  so  as  to  be  in  good 
condition  at  lambing  time,  it  does  not  imy  to  feed  them  grain  when  on 
good  pasture  with  the  object  of  securing  more  rapid  and  profitable 
gains  in  the  lambs."  In  another  trial  the  profit  was  $1.49  more  j&om 
three  lambs  receiving  grain  than  from  others  without  grain. 

Cost  of  fattening  lambs. — Lambs  ten  days  old  were  fed  at  the  Wis- 
consin Station  on  cow's  milk  from  a  bottle.  The  feeding  lasted  three 
weeks.  The  cost  per  100  pounds  of  gain  during  this  time,  with  milk 
at  60  cents  per  100  pounds,  was  $3.47.  They  were  then  changed  to 
sweet  skim  milk,  oats,  green  clover,  and  green  fodder  corn,  and  fed  for 
four  weeks.  Valuing  skim  milk  at  25  cents  per  100  pounds,  oats  at 
26  cents  per  bushel,  etc.,  the  food  per  100  pounds  of  gain  cost  $2.30. 
From  that  time  on  the  cost  gradually  increased  with  the  weight  of  the 
lambs  and  the  amount  of  grain  they  required,  until,  when  five  months 
old,  the  cost  was  $4.50  per  100  pounds  of  gain.  Compared  with  pigs 
the  lambs  did  exceedingly  well,  both  in  cost  of  food  and  in  gain. 

The  same  station  reports  a  comparison  of  feeding  grain  to  Iambs, 
(1)  for  about  two  months  before  weaning,  (2)  for  about  four  and  one-half 
months  between  weaning  and  fattening,  and  (3)  during  fattening  only, 
for  about  three  months.  The  grain  was  a  mixture  of  corn  meal  and 
linseed  meal  with  oats  and  bran.  In  the  first  period  (unweaned),  the 
three  lambs  in  the  grain-fed  lot  gave  a  profit  of  $1.49  more  than  the  three 
without  grain.  In  the  second  period  (after  weaning),  five  grain-fed 
lambs  gave  a  profit  of  $2.14  more  than  those  that  liad  not  received 
grain.  In  the  third  period  (during  fattening),  the  lot  which  had  pre- 
viously received  no  grain  gained  8  pounds  more  than  the  others,  and 
the  cost  of  the  gain  was  only  3  cents  less.  *'The  previous  feeding  of 
the  lambs  had  no  effect  on  their  progress  in  fattening  during  the 
third  period.  *  *  *  It  paid  to  feed  the  lambs  grain  through  (dl  the 
periods." 

The  New  York  Cornell  Station  compared  the  cost  of  fattening  lambs 
on  the  following  rations:  (1)  Timothy  hay,  whole  corn,  and  roots j  (2) 
wlient  bran,  cotton-seed  meal,  clover  hiiy,  and  roots;  (3)  whole  com, 
wheat  bran,  cottonseed  meal,  timothy  hay,  and  roots;  and  (4)  whole 
corn,  wheat  bran,  cotton-seed  meal,  and  tim6thy  hay.  Eation  No.  2 
was  much  the  richest  in  protein  (nitrogenous  materials)  and  No.  1  the 
poorest.  The  cost  per  100  pounds  of- gain  in  live  weiglit  was:  Bation 
Ko.  1,  $7.59;  No.  2,  .$6.03;  No.  3,  $0.30:  and  No.  4,  $7.82. 

At  tlie  Iowa  Station  the  following  rations  were  compared:  No.  1. 

oats,  linseed  meal,  l>ran,  and  hay;  No.  2,  shelled  corn,  hay,  and  oat 

straw;  and  No.  3,  oats,  shelled  corn,  bran,  linseed  meal,  and  hay.    The 

lambs  weighed  from  05  to  100  pounds  ea^-h  «^,t  the  beginning  of  the  trial, 

and  were  fed  on  the  above  rations  continnonsly  from  December  1  to  the 

folh)wing  April.     No.  1  was  the  richCvSt  in  ])rotein  and  No.  2  much  the 

»joorest.    With  linseed  meal  at  $25,  bran  at  $10,  hay  at  $5,  and  straw 

it  $2  ])er  ton,  and  oats  at  25A  cents  and  corn  at  30  cents  per  bushel, 

he  cost  ])er  100  pcmnds  of  gain  in  live  weiglit  was  as  follows:   No.  1, 

^0.20;   ^:o.  2,  $5.70;  and  No.  3,  $5.65.     "The  corn-fed  lambs  (No.  2) 

made  no  appare^f*^^  Gfain.     The  ga^*»'  ^*"  '"'^icrht  ««^med  to  be  the  result  of 
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The  Micbi^^Ti  Station  reports  a  comparison  of  corn  silage  with  roots, 
each  at  $2.50  per  ton,  when  fed  with  wheat  bran  and  oats  at  current 
prices.  The  cost  per  100  pounds  of  gain  was  §4.96  on  silage  and  $4.38 
on  roots. 

Linseed  meal  and  cotton-seed  meal  were  compared  on  young  lambs 
at  ijasture  at  the  Wisconsin  Station.  From  July  16  to  September  24 
one  lot  was  fed  all  it  would  eat  of  a  mixture  of  equal  parts  of  linseed 
meal  and  corn  meal,  and  another  lot  a  mixture  of  equal  i)art8  of  cotton- 
seed meal  and  corn  meal.  Valuing  corn  meal  at  $14,  linseed  meal  at 
$20,  and  cotton-seed  meal  at  $25  per  ton,  the  cost  of  food,  exclusive  of 
pasturage,  per  pound  of  gain  in  weight  was  2  cojits  for  the  lot  on  lin- 
seed meal  and  3^  cents  for  the  lot  on  cotton-seed  meal.  The  average 
gain  per  week  was  3*3  pounds  for  the  former  (linseed  mealj,  and  2'96 
pounds  for  the  latter. 

In  four  out  of  five  experiments  reported  a  nitrogenous  ration,  i.  e., 
one  relatively  rich  in  highly  nitrogenous  feeds  as  linseed  meal,  clover 
hay,  etc.,  gave  a  more  rapid  gain  in  live  weight  than  a  carbonaceous 
ration,  or  one  made  up  principally  of  foods  poor  in  nitrogen,  as  hay, 
straw,  com  meal,  etc. 

Shearing  wethers  before  fattening  them, — The  question  of  the  expe- 
diency of  shearing  wethers  previous  to  the  commencement  of  the  fat- 
tening period  has  been  studied  at  the  Wisconsin  Station  for  two  sea- 
sons. The  first  season  wethers  were  shorn  in  December  and  again  in 
April ;  and  in  the  second  season  early  in  November  and  again  in  March. 
The  results  were  unfavorable  to  the  practice  the  first  season,  but  the 
second  season's  result  "  affords  evidence  of  some  advantages  connected 
with  shearing  twice  that  can  not  be  overlooked."  In  the  latter  trial 
the  sheep  shorn  twice  yielded  the  most  wool,  but  the  fiber  was  shorter; 
they  also  gained  slightly  more  in  weight,  though  the  difi'erence  was 
small. 

Breeding. — The  Wisconsin  Station  has  undertaken  to  produce  an  all 
around  mutton  and  wool  sheep  by  crossing  a  Shropshire  ram  on  an 
American  Merino  ewe.  The  results  thus  far  are  very  encouraging,  as 
will  be  evident  from  the  following  extracts  from  reports  on  the  subject: 

In  quality  tlie  wool  of  the  first  cross  is  slightly  inferior  to  the  Merino  and 
much  superior  to  that  of  the  Shropshire.  It  is  liner,  softer,  and  purer  than  that  of 
the  Shropshire,  while  it  is  only  inferior  to  the  wool  of  the  Merino  in  fineness. 

In  condition  the  first  cross  wool  is  bright,  and  owing  to  the  density  of  the  fleece  it 
keeps  clean.  The  wool  might  be  improved  somewhat  in  respect  to  it«  strength,  for 
it  appears  to  have  lost  some  of  the  elasticity  and  strength  of  fiber  that  is  noticeable 
in  the  Merino  wool.     *     *     * 

The  body  of  the  sheep  shows  marked  improvement  towards  a  mutton  type  from 
that  of  the  Merino.     »     »     « 

The  wool  of  the  second-cross  ewes  is  larger  than  that  of  the  Merino  or  the  first 
cross,  but  it  is  not  equal  to  either  in  density  or  evenness.  It  is  inferior  in  fineness, 
softnesH,  and  pnrity,  bnt  in  these  respects  it  is  superior  to  typical  Shropshire  wool. 
It  is  a  l?ri«;ht,  strong,  and  long  wool,  that  would  bring  a  high  price  in  present  mar- 
kets. In  critically  examining  the  appearance  of  the  second  cross  it  is  evident  that 
the  Shropshire  type  is  closely  approached.  In  form  the  sheep  of  this  cross  are  long 
and  possessed  of  the  rotundity  of  form  that  is  a  Shropshire  characteristic.  *  ♦  • 
A  marked  improvement  has  been  madeoverthe  first  cross,  particularly  in  the  plump- 
ness of  the  thigh  and  fullness  between  the  hind  legs.  There  appears  to  be  no  evi- 
dence of  a  decrease  in  constitution.     *     •     * 

As  the  third  crosses  are  the  lambs  of  this  year  it  would  be  attempting  too  great  a 
forernst  to  place  an  estimate  on  them  based  on  their  present  appearance.  They  do 
not,  however,  show  many  of  the  loose  folds  of  skin  that  have  been  observable  in  the 
lambs  of  the  first  cross  at  their  ages.  It  seems  that  they  will  be  very  similar  to  the 
second  cross  in  type  and  fleece.  We  have,  however,  sufticient  data  from  the  previom 
crosses  to  believe  that  they  point  the  way  to  those  who  wish  to  supplant  their  Merino 
flocks  with  sheep  of  mutton  qualities. 
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IIOaiE-MIXINO   OF   FERTILIZERS. 

The  feasibility  and  desirability  of  liome-mixing  of  fertilizers  have 
been  dearly  demon s<tra ted  by  the  stations.  The  published  results  of 
investigations  by  stations  engaged  in  the  cxaminution  of  fertilizers 
leave  no  doubt  regarding  tbo  fact  that  "from  such  raw  materisds  as  are 
in  our  markets,  without  the  aid  of  milling  machinery,  mixtures  can  be 
and  are  annually  made  on  the  farm  which  are  uniform  in  quality,  fine, 
and  dry,  and  equal  in  all  respects  to  the  best  ready-made  fertilizers.^ 

The  nature  of  the  investigations  by  which  these  conclusions  have  been 
reached  is  illustrated  Jby  recent  work  in  this  line  at  the  New  Jei*sey  Sta- 
tion. A  comparison  at  the  station  (reported  in  its  Bulletin  Ko.  93)  of  ten 
samples  of  home-mixed  fertilizers  with  twelve  leading  manufactured 
brands  showed  that  in  two  samples  of  the  former  the  fineness  closely 
approached  i>erfection,  90  per  cent,  and  in  one  case  fell  below  70  per 
cent;  in  the  manufactured  brands  the  greatest  fineness  was  SG  jier  cent, 
and  in  two  cases  it  fell  below  70  jier  cent.  It  api^ears  fn?m  these 
figures  that  farmers  using  the  ordinary  appliances  of  the  farm  and 
working  on  the  high-grade  materials  readily  obtainable  in  the  market 
make  even  better  mixtures  than  the  manufacturers. 

The  average  c«)mposition  of  all  manufactured  fertilizers  examined  by 
this  station  during  1802  and  of  the  home  mixtures  exanuued  during 
1893  was  as  follows : 


Fertili7.or. 


Mnmifactnrprs'  mixtnrcs 
Home  mixtures 


Nitrogen. 


Per  cent. 
2-74 
4-02 


Available 
plioR(>huric'    Potash, 
acid. 


Per  cent.  ' 
7-70 
8-44 


PereenL 
4-50 
9*M 


If  niaiiufactiirors*  mixtures  had  contained  n8  murh  actual  food  as  the  home  mix- 
tnrcs the  total  amount  sold  last  year  would  have  "been  containcfl  in  23,172  toniiy 
in.stead  of  33,821  tons,  or  a  dilference  of  10,649  tons;  that  is,  the  10,<U9  tons  of  mate- 
rial mixed,  bagged,  freighted,  and  sold  £is  part  of  the  various  brands  contained  no 
pljint  food  whatever,  and  was,  therefore,  entirely  ustdcss. 

[Now,  it  has  been  shown  that  the  average  charge  of  mannfactnrrrs  for  mixing, 
bogging,  shipping,  etc.,  is  $8.53  per  ton.]  Since  it  costs  no  more  to  mix,  bag, 
freight,  and  sell  a  high-gralo  mixture  tlian  a  low  grade,  the  cost  to  the  farmers  for 
handling  this  worthless  niaterial  amounted  in  1892  to  $90,835.  It  has  been  shown 
by  the  work  of  this  station  that  the  average  composition  of  mixed  fertilizers  and 
tne  fixed  charges  of  the  manufacturers  have  not  materially  changed  in  the  last  ten 
years.  The  total  sales  reported  during  this  time  were  247,000  tons,  containing,  on 
the  same  basis  of  comparison,  77,000  tons  of  worthless  material,  which  cost  farmers 
over  {;(>56,000,  and  from  which  they  could  expect  no  returns  whatever.  Tlie  manu- 
fad  urers  are  not  altogotluT  to  blame  for  this  state  of  aflairH ;  they  aim  to  supplj'  the 
demands  of  their  trade,  which  ::re  too  often  for  clieap  goods. 

TIk*,  liome  luixtures  examined  represented  a  purchase  of  700  tons* 
The  averaffc  stLition  valuation  of  the  different  samples  exceeded  the 
cost  by  $4.11.  Comparing  the  average  cost  per  pound  of  the  nitrogen, 
pliosj)horic  acid,  and  potash  in  these  mixtures  and  in  the  manufactured 
^uands  sold  in  1802,  wg  have: 


Fertilizer. 


>ritro{jeii. 


Available 

Ii1iuH]>lioric 

acid. 


'I:ir 
n,.,, 


•rtiircTs'  iiiixtures 
111  xt  Tires 


_  1. 


Ontf. 
'24.  8 
14.9 


Centt, 
0.4 
6.7 


Potash. 


Cf*nU. 


6.7 
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If  the  constituents  in  the  aYcrap:e  home  mixtare  this  year  had  been  1ion;;ht  at 
these  [the  manufacturers']  fignres  the  cost  per  ton  wonld  have  been  $49.27  [while 
the  actual  cost  "was  ^9.70].  ♦  •  •  The  difference  of  $19.57  per  tpn,  applied 
to  the  700  tons  represented^  makes  a  total  of  $13,699.  This  is  certainly  a  good  return 
for  cash  payments  instead  of  credit,  for  selecting  materials  suited  to  the  needs  of 
the  soil  and  plant  instead  of  buying  hit  or  miss,  and  for  using  the  regular  labor  of 
the  farm  in  mixing  instead  of  paying  otbers  who  do  the  work  no  better. 

The  actual  cost  of  mixing,  in  the  exi>erience  of  Rhode  Island  farmers 
who  have  tried  it,  varies  from  $1  to  $1.50  per  ton  (Ehode  Island  Station 
Bulletin  No.  23). 

The  most  obvious  advantages  of  the  practice  of  home  mixing  of  fer- 
tilizers which  an  investigation  of  the  subject  appears  to  demonstrate 
are: 

(1)  Reduction  in  expense. — This  is  clearly  brought  out  in  the  figures 
gi^•en  above. 

(2)  A  definite  Icnowledge  of  the  nature  of  the  plant  food  employed. — 
Each  ingiedient  can  be  separately  examined  by  the  purchaser,  inferior 
materials  can  be  readily  detected,  and  those  best  adapted  to  special 
needs  selected.  "It  is  self  evident  that  an  intelligent  farmer  by  home- 
mixing  is  better  able  than  anyone  else  can  be  to  adapt  the  composition 
of  his  fertilizers  to  the  special  requirements  of  his  land  as  well  as  of 
his  crop.^ 

(3)  llie  indirect  educational  advantages. — This  is  probably  the  strong- 
est recommendation  of  the  practice.  It  encourages  a  spirit  of  inquiry 
among  those  using  fertilizers,  and  leads  them  to  study  and  apply  the 
results  of  agricultural  research,  thus  contributing  much  toward  the 
fixing  of  the  practice  of  farming  on  a  rational,  scientific  basis. 

With  the  vast  amount  of  station  literature  sent  broadcast  througli 
the  country,  givingthe  latest  and  most  reliable  information  on  the  best 
sources  of  supply  of  fertilizing  materials,  the  most  efiective  mixtures 
and  combinations  for  different  crops  and  soils,  and  the  best  methods  of 
ai'plication,  there  is  no  reason  why  intelligent  home-mixing  of  fertilizers 
should  not  be  generally  practiced  to  the  marked  advantage  of  the  farm- 
ing community. 

BARNYARD  MANURE. 

This  important  farm  resource  has  been  the  subject  of  study  by  sev- 
eral experiment  stations  in  past  years,  but  to  the  New  York  Cornell 
Station  (Bulletins  Xos.  13,  27,  and  56)  belongs  the  credit  of  carrying  on 
the  most  thorough  and  comprehensive  work  in  this  line.  The  investi- 
gations of  this  station,  continued  during  the  past  year,  have  been 
es])edally  valuable  in  calling  attention  in  a  striking  manner  to  a  some- 
what neglected  phase  of  American  farm  management.  They  have 
clt^arly  brought  out  the  high  value  of  the  manure  annually  produced  by 
the  various  classes  of  farm  live  stock,  the  influence  of  food,  age  of 
junnial,  amount  of  bedding,  and  other  factors  on  its  quality,  and  have 
k'  1  to  suggestions  of  means  of  imx)roving  the  present  wasteful  methods 
of  managing  manure. 

The  following  table  gives  the  kind  of  food  used  and  the  amount  and 
quality  of  the  manure  produced  during  the  winters  of  1891-'92  and 
181)2-'l)3  by  the  classes  of  farm  animals  named,  fed  liberally  and  sup^died 
with  suilicient  bedding  to  keep  them  clean: 
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Amount,  comjwsltion,  and  value  of  manure  produced  ly  different  kinds  of  farm  animaU, 


.Vninials. 

• 

Food. 

Analyses  and  value  per  ton  of  mannrc. 

Amount  aud  value  per 
1,0C0    pounds     liTa 
weight  per  day. 

Water. 

Nitro- 
gen. 

Phos- 
phoric 
acid. 

Potash. 

Value 

per 

ton.* 

Pounds 

per 

day. 

Value 

per 

day.* 

Value 

per 
year.* 

Shec]» 

Calves... 

?ig« 

Cows 

Sorses... 

Hay,  corn,  and  oats ;  or 
bay,  wheat  bran,  cot- 
ton-seed   meal,    and 
linseed  meal. 

Skim  milk,  com  meal, 
wheat  bran,  and  hay ; 
or  corn  meal,  linseed 
meal,  wheat  bran,  and 
hay. 

Skim  milk,  com  meal, 
and  m^t  Bcraps;  or 
corn     meal,      wheat 
bran,     and     linseod 
meal. 

Hay,      silage,     beets, 
wheat     bran,     corn 
meal,  and  cotton-seed 
meal. 

Hay  and  a  mixture  of 
oats,  com  meiU,  and 
wheat  bran. 

Per  et. 

50  -52 

77-73 

74  13 

75-25 
48-09 

Perct. 

0-7U8 

©•497 

0^840 

0-426 
0-490 

Per  ct. 

9-301 

•172 

•390 

•290 
•2C0 

Per  et. 
0-591 

•532 

•320 

•440 
•480 

$3.30 
2.18 

3.29 

2.02 
2.21 

34  1 
67-8 

83-6 

74  1 
48-8 

$0,072 
.067 

.167 

.080 
.076 

1 

;    $28.00 

24.46 

eo.n 

29.27 
27.74 

*  Valuing  nitrogen  at  15  cents,  phosphoric  acid  at  6  cents,  and  potash  at  4(  cents. 

It  will  be  observed  that  the  largest  amounts  of  manure  (mixed 
excrement  and  litter)  recovered  per  day  were  obtained  where  the  food 
was  highly  nitrogenous,  as  in  case  of  pigs,  or  largely  liquid,  as  in  case 
of  calves.  In  either  case  the  increase  was  due  to  an  increased  secretion 
of  urine  necessitating  the  use  of  a  larger  supply  of  bedding. 

The  table  shows  further  that  the  actual  amount  of  nitrogen  recov- 
ered in  the  manure  is  in  every  case  considerably  larger  than  thatof  i)ot- 
ash  and  about  twice  thatof  phosphoric  acid,  and  conilrnis  the  statement 
that  barnyard  manure  is  a  valuable  source  of  nitrogen — the  most  fugi- 
tive and  therefore  the  most  costly  element  of  i)lant  food. 

As  the  valnca  given  [in  tho  above  table]  have  been  based  on  those  given  for  the 
value  of  commercial  fertiliztrs  it  does  not  follow  that  anj-  farmer  under  all  conditionB 
vrill  be  able  to  get  that  value  from  the  manure  any  njore  than  ho  is  guarantied  to 
receive  that  value  from  the  same  amount  of  plant  food  in  commercial  fertilizen. 
It  may  be  the  prices  given  are  too  high  and  that  they  should  be  greatly  reduced  or 
even  cut  in  two.  The  value  per  pound  of  each  fertilizing  ingredient  should  be 
determined  by  each  farmer  for  liimself  as  he  determines  whether  he  can  or  can  not 
all'ord  to  buy  commercial  fertilizers  at  tho  market  pri«*e.  These  values,  however, 
afford  a  means  of  comparing  the  value  of  manures  made  by  the  dilfereut  kinds  of 
domestic  animals  and  vary  from  $24.43  per  year  from  calves  to  $68.88  per  year  from 
pigs.  These  values  are  calculated  for  the  year  at  the  same  rate  and  value  for  the 
whole  year  as  the  average  of  the  experiments,  which  \n  ould  probably  be  somewhat 
too  liigli  for  the  classes  of  animals  that  are  turned  to  i)asture  a  considerable  portion 
of  the  year;  for  animals  that  are  kept  in  stalls  or  ])cu8  throu<ihout  the  year  there  la 
no  reason  why  the  average  of  these  experiments  will  not  rei>rcsent  the  production 
and  value  for  the  whole  year.  It  is,  therel'ore,  evident  that  barn  manures,  when 
produced  from  fairly  nitrogenoub  food  libeially  led,  contain  a  much  larger  proportion 
of  nitrogen  than  either  phosplioric  acid  i-r  potash,  and  tliat  where  commercial 
ertilizers  are  used  with  such  manures  the  most  economical  apjdication  will  be 
dccured  by  ap})lying  a  much  larger  proportion  of  phosphoric  aci<l  and  potash  in  the 
co»'»ncrcial  manures  than  is  UbUi>ii'    ='»i'i  "^  "'•'>•  jilcte  fertilizeis  throughout  tho  State. 


Lhere  ''«-'   nore  variatioi 
^tull's  tli;--     b«v'>  '«  in  tl 


.i<tiii<^^^ 


4-' 


I  •  I  • . 


i  v »    » I 


» xtiiizing  '  'lue  of  diiferent  feeding 
ctxi.  b'^  '^xcren     *^  from  diiferent  kinds  of 

'^r  "»»'n      ibese  experiments^  as 
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well  as  others  carried  out  by  the  Maine  Station,  clearly  demonstrate  the 
fact  "that  the  quantities  of  nitrogen,  phosphoric  acid,  and  potash  of 
the  manure  stand  in  direct  relation  to  the  quantities  of  the  same  ingre-' 
dients  in  the  food."  In  the  experiments  at  Cornell  the  average  per- 
centages of  the  different  fertilizing  ingredients  in  the  food  which  were 
recovered  in  the  excrement  were  as  follows:  Nitrogen,  70;  phosphoric 
acid,  62;  potash  83;  average  of  all  three  constituents,  71. 

Without  doubt  the  general  average  of  the  plant  foo<l  recovered  is  considerably 
lower  than  would  be  the  case  in  ordinary  practice  where  a  larger  proportion  of 
mature  animals  are  kept.  It  is  frequently  stated  in  general  terms  that  80  per 
cent  of  the  fertilizer  value  of  animal  food  is  recovered  in  the  excrement,  and  when 
we  consider  that  of  the  eleven  experiments  live  were  made  with  young  animals,  it 
is  fair  to  presume  from  the  results  of  these  experiments  that  considerably  more 
than  70  per  cent  would  be  recovered  in  ordinary  practice,  particularly  if  a  con- 
siderable portion  of  the  stock  fed  were  fattening  animals. 

It  is  reasonable  to  infer  that  the  crop-producing  power  of  the  manure 
produced  by  a  given  kind  of  animal  will  be  largely  determined  by  the 
kind  of  food  consumed. 

The  following  table,  adapted  from  Pennsylvania  Reix)rt  for  1890  (page 
27),  shows  the  variation  in  the  manurial  value  of  some  of  the  more 
common  farm  products. 

Manurial  value  of  farm  products 


Farm  {troduct. 


Meadow  hay 

Clover  hay 

Potatoes 

Wht'jit  bran 

Linnoctl  meal 

CoiKni-HOtd  meal 

Wheat 

Oats 

Corn 

Barley 

Milk 

Cheese 

Live  cattle 


Value  ] 

per  ton. 

Nitrogen. 

Phosphoric 
acid. 

Pota.sh. 

Total. 

$3.47 

$0.57 

$1. 06 

$5.  10 

6.83 

.78 

1.46 

9.07 

1.19 

.22 

.46 

1.87 

8.35 

2.00 

2.10 

12.45 

17.87 

2.25 

.99 

21.11 

23.06 

2.04 

2.25 

28.35 

6.38 

.74 

.63 

7.75 

6.21 

.87 

.35 

7.43 

5.62 

.83 

.30 

6.75 

6.74 

.63 

.62 

7.99 

1.73 

.24 

.12 

2.09 

15.40 

1.61 

.20 

17.21 

9.0i 

2.60 

.14 

11.78 

Manurial 

value  of 

$10  worth. 


$5.10 

».07 

.12 

7.78 

7.54 

10.12 

2.58 

3.86 

3.78 

2.96 

.88 

.60 

1.18 


An  examination  of  this  table  will  reveal  in  the  first  place  the  neces- 
sity of  distinguishing  between  feeding  value  and  fertilizing  value.  It 
will  be  seen,  for  instance,  that  corn,  which  is  so  highly  esteemed  as  a 
feeding  stuff,  has  a  very  low  fertilizing  value.  Clover  hay  has  a 
fertilizing  value  almost  as  high  as  its  selling  price.  It  is  fair  to  assume 
that  a  ton  of  the  hay  will  produce  a  greater  value  in  manure  than  a 
ton  of  corn  meal.  Other  examples  might  also  be  taken  from  the  table 
which  would  show  that  the  fertilizer  value  by  no  means  runs  parallel 
with  the  feeding  value.  In  order  to  form  a  correct  estimate  of  the 
l)robable  value  of  the  excrement  produced,  the  actual  amounts  of 
nitrogen,  phosphoric  acid,  and  potash  in  each  feeding  stuff  used  must 
be  known,  as  well  as  the  kind  and  age  of  the  animal  employed. 

The  table  illustrates,  moreover,  the  intimate  relation  which  exists 
between  the  feeding  of  live  stock  and  the  maintenance  of  the  fertility  of 
the  soil.    We  see  from  it — 

That  the  farmer  who  sells  a  ton  of  hay,  for  example,  sells  in  this  ton  of  hay  fer- 
tilizing ingredients  which,  if  pnrchased  in  the  form  of  conunercial  fertilizers,  would 
cost  him  about  $5.10;  that  if  he  sells  2,000  pounds  of  wheat  he  seUs  an  amount  of 
nitrogen;  phosphoric  acid,  and  potash  which  it  would  cost  him  $7.75  to  replace  in 
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his  soil  in  tho  fomi  of  commercial  fertilizers.  [Or,  loolcing  at  it  from  i&  somewlist 
difTcToiit  standpoint],  a  farmer  ^vho  sells,  for  example,  $10  frorth  of  wheat,  sells  with 
it  about  $2.58  worth  of  tho  fertility  of  his  soil.  In  other  words,  when  he  receives 
his  $10  this  amount  does  not  represunt  the  net  receipts  of  the  transacUon,  for  he  has 
parted  with  $2.58  worth  of  his  capital — that  is,  of  the  stored-up  fertility  of  his  soil — 
and  if  he  does  not  take  this  into  account  he  makes  the  same  mistake  a  merchant 
wonld  should  he  estimate  his  profits  by  tho  amount  of  cash  which  he  received  and 
neglect  to  tako  account  of  stock. 

If  now  the  farmer,  instead  of  selling  off  his  crops,  feeds  them  to  live 
sto(»k  on  the  farm  as  far  as  i)ossible,  a  large  proportion  of  this  fertility, 
as  has  been  8ho\ni  above,  is  retained  on  thefarm;  and  "if  the  business 
of  fitock-feeding  is  carried  to  the  point  where  feed  is  pnreliaaed  in  addi- 
tion to  that  grown  on  the  farm,  a  considerable  addition  may  in  fliis 
way  bo  made  to  the  fertility  of  the  farm  at  an  almost  noniinal  cost^ 
since  it  is  assume<l  that  feed  will  not  be  bought  unless  its  feeding  value 
will  at  least  pay  its  cost.^ 

It  is  necessary,  however,  that  the  manure  thus  obtained  sliould  be 
carefully  saved  and  wisely  used,  for  evidence  is  not  lacking  to  show 
that  without  this  precaution  the  margin  of  profit  in  stock-raising  is 
likely  to  be  seriously  reduced  or  entirely  eliminated. 

Experiments  at  the  Maine  Station  (Report  for  1885-^80,  p.  42)  with 
sheep  have  shown  that  "the  urine  contained  nearly  half  the  i>otash  of 
the  total  excrement  and  from  half  to  three-fourths  the  nitrogen,  but  no 
phosphoric  acid,  the  latter  being  wholly  in  the  solid  excrement.'* 
Considering  this  statement  in  connection  with  the  fact  that  urine  is 
subject  to  rapid  decomposition  and  loss  of  ammonia,  we  can  readily 
perceive  how  necessary  it  is  to  carefully  conserve  the  liquid  excrement. 

It  is  a  well-known  fact  that  the  decomposition  of  manure  begins  as 
soon  as  the  excrement  is  voided,  and  is  so  rapid  as  to  result  in  a  short 
time  in  a  serious  deterioration  of  the  product.  This  is  a  result  of 
destructive  fermentation,  and  the  loss  sustained  is  confined  to  the  nitro- 
gen which  escapes  either  in  the  free  state  or  as  ammonia. 

A  second  and  probably  more  serious  cause  of  loss  is  the  leaching  out 
of  the  soluble  constituents  of  the  manure  when  exposed  to  weathering. 
The  investigations  of  the  New  York  Cornell  (Bulletins  Nos.  13  and  27) 
and  State  (Bulletin  No.  23)  Stations  and  the  Kansas  Station  (Eeport 
1888,  p.  10),  show  that  manure  loosely  piled  and  left  exjmsed  will  lose 
fully  one-half  of  its  fertilizing  value  in  six  months.  The  value  of  such 
leached  manure  has  been  carefully  tested  by  the  Ohio  Station  (Bulletin, 
vol.  rv,  No.  3)  on  grain  and  grass,  with  the  result  of  showing  that  the 
margin  of  profit  irom  the  use  of  oi^en-yard  manure  is  extremely  smalL 

From  these  fiicts  it  will  be  seen  how  important  it  is  to  take  every 
l)rocaution  to  prevent  excessive  fermentation  and  to  protect  tho  manure 
from  leaching.  Tliesc  resuHvS  are  secured  in  the  first  stages,  while  the 
manure  is  under  the  feet  of  the  animals,  by  the  use  of  proi>er  absorb- 
ents— straw,  i^eat,  or  earth — and  of  certain  preservatives,  such  as  gyp- 
sum, superphosphate,  or  kainit.  Wlien  the  manure  is  removed  from 
the  stables  it  should  be  stored  under  cover  or  in  water-tight  pits  in 
compact  heaps  to  i)revent  free  access  of  air,  and  kept  moist.  By  these 
means  destructive  fermentation  and  leaching  are  prevented,  and  those 
fermentations  which  increase  the  availability  of  the  fertilizing  constitu- 
ents are  ]>romoted.  Since  barnyard  manure,  as  alrea'dy  pointed  out,  is 
"^Mich  richer  in  nitrogen  than  in  the  other  elements  of  i)lant  food,  potash 
Hid  phosphoric  acid,  it  would  be  an  economical  practice  to  comi)OSt  it 
n  the  heap  with  materials,  such  as  superphosphate  and  kainit,  which 
vould  conserve  the  manure  and  9^  tb#i  Rnmo  tipiA  supi>lement  its  fiupply 
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A  review  of  the  field  experiments  with  bamyBrd  manure  "by  the  dif- 
ferent stations  on  all  kinds  of  crops  and  nnder  widely  varying  condi- 
tions of  soil  and  climate  shows  that  the  lugh  esteem  in  which  it  has 
long  been  held  is  fuHy  warranted^  Indeed  it  is  what  may  be  considered 
a  pei'fect  manure,  possessing  both  the  physical  and  chemical  propci'ties 
which  ameliorate  and  enrteh  the  soil^  and  is  well  adapted  to  almuist  all 
conditions  of  soD,  climate,  and  crqp. 

THE  DELATION  OF  BOJX.  MOISTXTRE  TO   C?BOP  PRODUCTION. 

Considerable  work  bas  been  done  by  tlie  stations  in  past  years  on  the 
physical  pro.x>6rties  of  soils.  This  has  related  principally  to  a>  study  of 
the  temperature  of  soils  under  varying  conditions  of  elevation,  drain- 
age, etc.;  the  mechanical  constitution  of  soils  (physical  analysis),  iind 
the  amount  and  movement  of  soil  water  as  sheeted  by  the  size  and 
aiTangement  of  the  soil  particles  and  by  difEerent  methods  of  culture 
and  manuring.  Very  thorough  and  systematic  work  has  been  done  in 
these  difierent  lines  by  the  California,  Maryland,  South  Carolina,  and 
Wisconsin  Stations. 

The  importance  of  the  problems  r^ating  to  the  supply  of  water  in  the 
soil  will  be  readily  appreciated  when  we  reflect  that  *'next  to  tempera- 
ture the  water  supply  is  the  most  influential  factor  in  the  production  of 
a  crop.^  It  is  well  understood  that  no  matter  how  fertile  the  soil  or  how 
favorable  the  temperature,  if  the  necessary  supply  of  water  bo  lacking, 
the  crop  will  fail.  Water  is  a  prominent  constituent  of  all  plants,  but  the 
sui)plying  of  the  needs  of  plants  in  this  respect  is  only  one  of  the  func- 
tions of  soil  water.  In  dissolving  and  trauspoi'ting  plant  food  in  the 
soil  it  exerts  an  equally  potent  iullaence  on  crop  production.  We  see 
then  how  necessary  it  is  for  the  intelligent  tiUei*  of  the  soil  to  be  familiar 
with  the  factors  which  determine  the  amount  and  movement  of  soil 
water.  The  work  of  the  Maryland  and  Wisconsin  Stations  in  this  line 
has  given  interesting  and  suggestive  results.  Xiet  us  briefly  review  the 
investigations  of  these  stations,  particularly  in  their  more  practical 
bearings. 

To  illustrate  the  importanoe  of  the  suli^ject,  WMtney  (Maryland  Bul- 
letin Xo.  21 ),  after  showing  tliat  the  average  montlily  rainfall  of  4  inches 
in  Maryland  is  sufficient  fctr  a  good  wheat  cro^)  on  the  retentive  lime- 
stone soils,  but  that  the  liglit  sandy  truck  seals  xeUun  only  1  inch  of 
this  rainfall,  which  is  insuflicient  ibr  this  crop,  says: 

If  there  slionld  bo  as  much  dHTerence  as  lihis  In  the  annnnit  of  water  fiirpplied  to 
plants  iu  a  greoukouee,  those  plants  which  recrivod  the  most  water  would  develop 
into  large  leiify  phmta,  which  would  bo  late  in  coming  to  maturity,  while  the  plants 
rc'oivin^  the  less  iiuiount  of  water  would  he  smaller,  but  there  would  be  a  greater 
tonflonry  to  fruit,  and  the  plants  would  mature  rancli  earlier.  This  is  prceiBoly  the 
ottcct  on  tlio  two  soils  imdor  eoneideratien.  Wben  wtojrt  isflown  on  the  samdy  truck 
soil  it  does  not  tiller  weU,  but  tlirowB  up  one  or  two  staULS  wiiich  ttttaiu  hardly  any 
size  belorc  each  takes  on  a  seed  head  and  the  phuit  ripens,  llie  conditions  have  not 
l)("en  favorable  for  the  development  of  a  sufficient  amount  of  foliage  to  gather 
enough  plnnt  food  from  the  soil  nnd  a'mospbere  for  a  largo  crop,  but  the  plant  has 
been  forced  to  maturity  before  it  has  attained  sufUcient  size.  The  crop  is  targe  in 
l)roportion  to  the  amcuint  of  food  material  whirii  has  been  ^i^hexed  by  the  plant, 
but  there  is  relatively  so  little  of  this  that  it  ^ves  a  very  small  yield  per  acre.  On 
the  heavy  linscstone  soil,  on  the  other  hand,  tbe  crop  grows  slowly,  gets  a  good  root 
development,  tillers  well,  and  produces  a  mass  of  foliage  wliich  gathers  a  quantity 
of  food  material  trom  tiie-soil  find  otr  before  it  is  time  to  ripen  the  grain. 

In  heavy  wet  soils  and  in  woteeasons  plants  ore  indineil  to  grow  very  large,  and 
they  do  not  put  on  as  much  fruit  as  they  should,  considering  the  size  of  the  phmt 
and  the  amount  of  food  material  thathas  been  gathered  from  tliesoil  and  air.  Under 
these  conditions  ceftton  plants,  -which  are  extremely  senBitive  to  the  wetness  of  the 
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Boil  ami  to  the  season,  take  on  a  lar.'^o  and  rank  growth  and  produce  a  small  yield. 
On  drier  soils  and  in  drier  seasons  the  plants  are  smaller  and  yield  larger  oropa. 
Wheat  also  shows  this,  although  to  a  less  extent  than  cottou.  Under  tSese  same 
conditions  tobacco  plants  are  large  and  rank ;  the  leaves  are  coarse  and  sappy  and  do 
not  cure  well  or  take  on  good  color.  In  drier  seasons  and  on  drier  soils  the  leavee 
have  a  finer  texture  and  a  briffhtcr  color.  On  the  light  sandy  soils  the  conditions^ 
as  a  rule,  are  unfavorable  to  wheat  and  grass,  but  those  drier  conditions  are  distinctly 
favorable  for  forcing  crops  to  an  early  development,  and  this  is  what  gives  them 
their  great  value  for  early  truck.  By  forcing  these  v<;getables  to  au  earlier  maturity 
the  vegetables  are  put  on  the  market  two  or  three  weeks  earlier  than  they  can  be 
produced  on  the  heavier  soils  of  the  State,  and  they  bring  a  higher  price;  the  same 
crop  grown  on  a  heavier  and  more  moist  limestone  soil  would  be  so  late  in  comine 
to  maturity  that  it  would  have  to  compete  with  all  other  parts  of  the  State,  ana 
there  would  likely  be  a  glut  in  the  market  and  the  crop  would  bring  a  very  low 
price.  We  thus  see  that  the  character  of  the  season  and  the  soil  has  much  to  do  (1) 
with  the  total  yield  of  the  crop,  as  with  the  cotton  and  wheat  crop;  (2)  with  the 
quality  of  the  crop,  as  with  tobacco;  (3)  with  the  time  of  ripening,  as  with  the 
&uck  knd  vegetables. 

He  argues  that  the  difference  in  chemical  composition  of  tho  soils  of 
Maryland  will  not  account  for  their  difference  in  agricultural  value, but 
that  this  is  chiefly  determined  bj-  the  size  and  arrangement  of  the  aoil 
particles  and  the  amount  of  organic  matter  present.  On  this  basis  he 
classifies  the  soil  formation  of  Maryland,  obtaining  thus  from  10  to  16  type 
soils,  efich  of  which  is  specially  adapted  to  some  particular  crop.  The 
development  and  yield  of  crops  on  these  soils  are  dependent  upon  the 
conditions  of  moisture  and  heat,  "  for  if  the  physical  conditions  of 
moisture  and  heat  are  favorable,  plants  can,  in  general,  get  all  the  food 
they  need  from  nearly  all  soils,"  and  these  conditions  vary  witti  the 
texture  of  the  soil  types.  The  deterioration  of  lands  is  largely  due 
to  a  change  in  texture. 


We  have  in  our  common  manures  and  fertilizers  very  powerful  and  potent 
of  maintaining  or  of  changing  the  texture  of  the  soils  and  thereby  changing  tho  oon- 
ditiouH  of  moisture  and  heat  which  they  can  maintain  for  the  crop,  and  it  la 
through  this  physical  effect  of  manures  and  fertilizers,  in  controlling  tne  supply  of 
moisture  and  lieat  within  the  soil,  under  existing  climatic  conditions,  that  tiie  ohiof 
value  of  fertilizers  and  manure  lies,  rather  than  in  the  relatively  small  amonnt  of 
plant  food  which  they  add  to  tho  soil. 

Fertilizers  alter  the  texture  of  soils  by  changing  the  surface  tension 
of  the  water  surrounding  the  minute  particles,  thus  either  driving  the 
particles  asunder  and  making  the  soil  more  impervious,  as  is  the  case 
where  alkalies,  urine,  etc.,  are  used,  or  flocculating  or  rolling  them  into 
balls,  and  thus  opening  the  pores  of  the  soil  to  the  circulation  of  water, 
as  occurs,  for  instance,  where  lime  is  applied. 

This  alteration  in  surface  tension  of  soil  water  by  matter  in  solntlon 
also  exerts  an  influence  on  its  movement,  for  the  investigations  of  the 
Kew  York  Stat^i  Station  (lioports  1887, 1S88)  as  well  as  of  the  Maryland 
Station  have  shown  that  certain  fertili/:ei's,  such  as  salt  and  kainit,  in- 
crease the  surface  tension  of  i^oil  water,  thus  augmenting  the  power  of 
soils  to  draw  up  water  from  below  in  dry  seasons,  and  that  others,  such 
as  ammonia  and  urine,  reduce  the  surfaci^,  tension  and  thus  lessen  this 
power  of  soils.  The  practical  utility  of  these  facts  is  so  clear  as  to  need 
no  comment. 

King,  of  the  Wiscx)nsin  Station  (Keports  for  1890, 1891,  and  1892),  has 
studied  the  question  of  soil  moisture  as  related  to  crop  production  dur- 
ing a  number  of  years,  llis  investigations  have  gi  ven  results  of  the 
xiighest  practical  significance.  lie  finds  that,  although  the  lateral  move- 
ment of  soil  water  is  comparatively  slow,  water  may  be  drawn  up  in  the 
4oil  by  (capillarity  from  a  depth  of  at  least  5  feet,  and  that  this  rise  may 
le  niat'^i'inliv  »it^»rpYl  \)^    He  uso  r^  manure  and  by  tillage* 
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Eepeated  experiments  have  shown  that  the  use  of  barnyard  manure 
increases  the  available  supply  of  water  in  the  soil,  even  down  to  a 
depth  of  4  feet,  and  that  this  influence  is  still  perceptible  a  year  after 
manuring.  "  Rolling  land  by  firming  the  soil  increases  its  power  of 
drawing  water  to  the  surface  from  below,  and  this  influence  has  been 
observed  to  a  depth  of  3  or  4  feet."  It  also  increases  the  evaporation 
of  soil  moisture,  and  the  drying  effect  of  rolling  has  been  found  to 
extend  to  a  depth  of  4  feet. 

It  appears,  moreover,  that  wetting  the  surface  soil  increases  this 
translocation  of  soil  moisture,  particularly  at  seasons  when  evapora- 
tion is  rapid.     For  this  reason  the  author  recommends  that — 

Unless  the  ground  is  already  too  wet,  the  stirring  of  the  surface  soil,  wherever  prao- 
ticahle,  should  foUow  just  as  soon  after  a  considerable  rainfall  as  the  tools  will  work 
well.  The  cultivation  should,  as  a  rule^  be  shallow,  leaving  a  thin  stratum  of  the 
surface  soil  finely  pulverized  and  completely  cut  off  from  the  ground  below.  If 
this  is  not  done  the  extremely  rapid  evaporation  which  takes  place  from  undisturbed 
wet  soil  on  hot  clear  days  may,  even  in  a  few  hours,  not  only  dissipate  that  which 
has  just  fallen,  but  also  a  part  of  that  which  the  rain  has  caused  to  be  drawn 
toward  the  surface  from  lower  levels,  and  thus  leave  the  ground  actually  drier,  as  a 
whole,  than  before  the  rain,  even  though  it  may  look  more  moiat  at  the  surface. 

The  practical  bearing  of  these  facts  is  illustrated  in  connection  with 
the  watering  of  transplanted  trees,  and  with  the  use  of  tillage  imple- 
ments. 

When  dry  weather  follows  the  planting  of  trees  it  will  be  evident  that  simply 
wetting  the  surface  may,  in  certain  localities,  do  more  harm  than  good,  because  in 
these  cases  the  root«,  lying  as  they  do  at  considerable  depths,  can  not  use  water 
which  remains  at  the  surface,  and  as  surface  wetting  may  diminish  the  water  con- 
tent of  the  deeper  soil,  the  soil  about  the  roots  is  liable  to  be  rendered  drier  than 
before  the  wetting.     *     ^     * 

If,  however,  the  surface  soil  about  the  trees  is  deeply  spaded  before  watering,  the 
water  will  then  enter  the  ground  more  deeply  by  the  direct  course  of  gravitation, 
largely  unimpeded  by  capillary  action,  while  at  the  same  time  the  ability  of  the  soil 
to  return  the  water  to  the  surface  will  be  reduced  to  the  minimum,  and  if  a  Kood 
mulch  is  now  added  the  water  will  be  under  the  best  conditions  for  being  used  by 
the  tree.  So,  too,  if  the  soil  about  the  roots  of  transplanted  trees  is  well  firmed  to 
insure  the  rapid  transit  of  water  to  them,  while  the  surface  is  left  loose  and  well 
mulched  at  the  time  of  sotting  to  prevent  capillary  action  upward  above  the  roots 
and  to  permit  the  rains  to  penetrate  downward  to  them,  we  start  the  trees  under  the 
best  possible  conditions  for  growth,  so  far  as  moisture  is  concerned.     *     *     • 

The  practical  deductions  of  the  author  as  regards  the  use  of  tillage 
implements  are  as  follows : 

A  tool  like  the  disc  harrow,  or  like  the  curved-toothed  harrows,  which  cuts  nar- 
row and  comparatively  deep  grooves  in  the  soil,  leaving  undisturbed  ridges  between 
them,  tends  to  dry  the  ground  rapidly  and  deeply. 

Tools  like  the  plow  and  some  forms  of  cultivators,  which  cut  the  whole  surface  of 
the  ground,  leaving  a  loose  layer  of  soil  on  the  top,  tend  to  dry  the  loosened  soil, 
while  the  loss  of  moisture  from  below  by  capillary  action  and  evaporation  is  dimin- 
ished. 

Deep  j)lowing  in  the  spring,  especially  if  the  soil  is  heavy  and  if  coarse  material 
is  turned  under,  would  tend,  unless  prevented  by  early,  heavy  rains,  to  produce  a 
deliciency  of  moisture  for  shallow-rooted  plants  and  for  deep-rooted  plants  durini; 
the  early  part  of  the  season,  by  partially  cutting  off  the  water  supply  at  a  deptn 
below  the  roots. 

Shallow  plowing  or  surface  stirring  would  tend  to  diminish  surface  evaporation, 
and  at  the  same  time  allow  capillary  action  to  lift  water  from  below  to  the  roots  of 
young  and  shallow -rooted  plants. 

Fall  plowing  and  early  S[>ring  treatment  with  tools  like  the  disc  harrow  would 
tend  to  draw  tTie  water  to  the  surface  with  the  minerals  held  in  solutiou,  and  thus 
concentrate  the  fertility  at  the  surface  for  later  use,  thus  preventing  so  much  being 
lost  by  underdrainage. 

AG  93 28 
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The  more  recent  work  of  this  investigator  on  the  influence  of  deep 
and  shallow  cultivation  on  the  water  content  of  the  soil  indicates 
that— 

(1)  Tliorougb  caltivation  greatly  diminisbes  sarface  eTaxK>ration  from  the  soil. 

(2)  Thorough  cultivation  keeps  the  soil  below  the  surface  cooler,  and  thia  materi- 
nlly  6tren<;tbens  the  capillary  power  so  that  less  water  percolates  downward  out  of 
the  reach  of  root  action. 

(8)  The  capiUary  force  being  stronger  the  soil  moistnre  is  moyed  upward  fiister 
and  through  longer  distances  as  the  roots  of  growing  crops  consume  it,  and  thus 
more  >vater  becomes  available. 

The  question  of  the  amount  of  water  required  to  produce  a  pound  of 
dry  substance  in  various  farm  crops,  both  under  natural  and  artificial 
conditions,  has  also  been  studied  by  King  during  a  number  of  years. 
The  results  obtained  "  point  very  strongly  toward  the  conclusion  that 
we  rarely  have  water  enough  in  our  soils  under  natural  conditions  to 
realize  even  approximate  possible  returns  from  our  land,  and  that  were 
we  ]>repared  to  irrigate  almost  any  of  our  crops  at  such  times  as  there 
is  a  deficiency  of  water  in  the  soil,  very  much  larger  average  yields 
would  be  secured." 

POTATO  SCAB. 

The  independent  and  simultaneous  investigations  of  Roland  Thaxter, 
of  the  Connecticut  State  Station,  and  L.  H.  Bolley,  of  the  North  Dakota 
Station,  on  the  cause  of  potato  scab  and  the  treatment  for  its  preven- 
tion, gave  very  important  results  as  indicated  in  the  following  summary. 

The  well  known  condition  of  potatoes  designated  as  scabbed  is 
caused  by  the  tuber  forming  a  more  or  less  regular  layer  of  cork  cells 
to  protect  itself  against  the  irritating  inlluence  of  a  fungus  parasite. 
The  scab  fungus,  known  scientifically  as  Oospora  scahicSy  enters  the 
growing  tuber  in  the  lorm  of  minute  filaments  or  threads,  suiTOunding, 
penetrating,  and  filling  the  outer  cells  of  the  potato,  especially  the 
newer  growth,  usually  killing  them.  The  underlying  cells,  in  order  to 
l)n)tect  themselves  against  the  irritating  presence  of  the  fungus,  form 
thick  cork-like  cells  in  several  layers.  l>y  the  growth  of  the  tuber  and 
constant  attack  of  the  i^arasite  this  layer  becomes  cracked,  rough,  and 
irrej;;'iilar.  The  fungus  seems  to  flourish  best  in  a  rather  heavy  soil 
containing  a  considerable  quantity  of  organic  matter,  and  it  has  been 
repeattHlly  demonstrated  that  it  can  remain  in  the  soil  for  several 
years,  living  on  the  decaying  organic  matter,  yet  capable  at  any  time 
of  attacking  a  crop  of  potatoes,  beets,  and  possibly  other  root  crops. 
The  fungus  first  appears  on  the  tubers  as  a  peculiar,  delicate,  grayish 
mold,  which  is  especially  abundant  on  the  newer  growth.  It  spreads 
rapidly  and  will  soon  infest  the  whole  hill. 

IJoci^nt  experiments  tend  to  show  that  the  fungus  will  grow  most 
rai>idly  and  abundantly  in  a  neutral  or  slightly  alkaline  soil.  Such 
('(nulitions  are  found  where  lime,  ashes,  or  stable  manure  is  added  to 
the  soil.  The  lime  and  ashes  supi>ly  directly  the  alkaline  conditions^ 
and  the  stable  manure,  through  the  formation  of  ammonia  and  various 
carbonates,  has  the  same  eftect.    In  this  way  may  be  explained  the 

act,  often  observed,  that  adding  lime  or  ashes  to  the  soil  increases 
:he  scab.  I^xperiments  conducted  at  the  Rhode  Island  Station  on  soil 
known  to  be  acid  in  its  reaction,  fully  demonstrated  that  while  the 

uldition  of  lime,  ashes,  or  stable  manure  increased  the  total  yield,  it 

11  creased  the  amount  of  scab  in  a  still  greater  ratio, 
'•'he  loss  caused  by  the  scab  fungus  is  very  difficult  to  estimate,  as  it 

vMiom  "n'i'»rs  the  whole  crop  unmarketable.  Estimates  have  been 
,.;»M.T    1.     ^  .,  ..ji  nni»ntn.  iMirOii^raii  "^ow  Vori^  'uid  othcr  StatcB,  Bhow- 
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ing  that  from  20  to  GO  per  cent  of  the  crop  is  aflfected  to  some  degree, 
and  tlie  actual  loss  is  placed  at  from  3  to  20  per  cent  of  the  entire  crop. 

The  disease  may  bo  spread  in  various  ways.  Planting  of  scabby  seed 
or  in  infested  soil  will  give  a  scabbed  crop.  Stable  manure  containing 
the  droppings  from  animals  fed  on  the  refuse  of  potatoes,  beets,  or 
other  root  crops  is  liable  to  be  a  source  of  infection,  as  it  has  been  well 
established  that  the  fungus  will  pass  unimpaired  through  the  alimen- 
tary canal  of  animals.  To  remove  this  source  of  infection  all  potatoes 
and  roots  fed  to  stock  should  first  be  thoroughly  and  properly  cooked. 
Surface  water  should  not  be  i)ermitted  to  drain  from  infected  soil  to 
that  free  from  the  scab,  and  attention  should  be  paid  to  cleaning 
plows  and  all  cultivating  apparatus  when  passing  from  one  field  to 
another.  By  observing  these  precautions  not  only  will  a  clean  crop  be 
assured  but  the  soil  will  not  become  infested.  If  clean  seed  be  planted 
in  clean  soil  a  clean  crop  will  be  secured.  It  has  been  learned  that  by 
the  use  of  the  proper  chemicals  even  scabby  seed  may  be  rendered 
nearly  powerless  to  spread  the  disease.  Difierent  methods  of  treatment 
have  been  suggested,  but  perhaps  the  best  in  respect  to  efficiency, 
cheapness,  and  convenience  is  that  of  treating  the  seed  potatoes  before 
planting  with  a  solution  of  corrosive  sublimate  (mercuric  chloride). 

The  method  of  treatment  consists  in  soaking  the  seed  for  one  and  a 
half  hours  in  a  solution  of  2J  ounces  of  corrosive  sublimate  in  15  gal- 
lons of  water.  If  the  potatoes  are  dirty  they  should  be  washed  before 
being  placed  in  the  solution  of  the  fungicide.  After  the  soaking  the 
potatoes  should  be  spread  so  as  to  dry  quickly.  The  treatment  may 
bo  performed  at  any  convenient  time,  and  the  potatoes  may  be  cut 
either  before  or  after  treatment.  The  action  of  this  chemical  is  suffi- 
cient to  destroy  the  fungus,  but  if  used  as  recommended  will  not  injure 
the  growth  of  the  i)otato.  Enough  of  the  chemical  to  treat  30  to  40 
bushels  need  not  cost  more  than  50  to  75  cents.  It  is  a  very  powerful 
poison  and  should  be  handled  with  care,  none  of  it  being  taken  into 
the  stomach.  It  is  very  corrosive  to  metals  and  should  never  be  kept 
in  metallic  vessels.  A  cheap  and  good  way  of  procedure  is  as  follows: 
Dissolve  the  corrosive  sublimate  in  2  gallons  of  hot  water.  Pour  the 
solution  into  an  open  headed  barrel  or  hogshead  and  add  13  gallons  of 
water.  Place  the  potatoes  in  a  loosely  woven  sack — a  coffee  sack  is 
very  good  for  this  purpose — and  dip  the  whole  into  the  solution,  allowing 
it  to  remain  for  an  hour  and  a  half.  The  solution  should  be  stirred  from 
time  to  time  to  keep  it  well  mixed. 

If  seed  ])otatoes  are  treated  as  above  and  then  planted  in  soil  free 
from  the  scab,  and  if  no  manure  from  stock  fed  on  scabby  potatoes  is 
used,  a  clean  crop  may  be  expected.  But  if  the  soil  is  contaminat<jd  no 
kind  of  treatment  will  be  of  any  considerable  benefit.  How  long  the 
fungus  can  remain  in  the  soil  is  not  known,  nor  is  there  any  definite 
means  for  ridding  the  soil  of  it.  Probably  a  rotation  of  crops  will 
finally  starve  it  out.  Grasses,  com,  and  wheat  are  probably  not 
alVected  by  this  fungus  and  should  be  used  in  the  rotation,  but  not 
beets  or  other  root  crops. 

The  potatoes  should  be  dug  as  they  mature  and  stored  in  a  dry  place. 
This  will  prevent  further  development  of  the  scab  fungus  if  it  should 
be  present,  and  thus  reduce  the  loss  due  to  this  cause. 

BEAN  ANTHRACNOSE. 

This  disease,  to  which  beans  are  very  susceptible,  has  been  the  sub- 
ject of  investigation  at  several  of  the  experiment  stations,  notably  the 
iS'ew  Jersey  and  New  York  Stations.    It  is  caused  by  the  fungus  Colle- 
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tofrichum  lindemiithianum.  In  New  York  it  is  estimated  that  at  least 
6  per  ceut  of  the  growiug  pluiits  are  destroyed  every  year,  and  the 
total  loss  is  still  greater,  due  to  the  inferior  crop  produced  by  the 
diseased  plants. 

The  disease  seems  to  affect  all  parts  of  the  plant.  If  diseased  seed 
is  planted,  the  infection  may  be  often  found  upon  the  first  leaves 
(cotyledons)  as  soon  as  they  push  through  the  ground,  or  it  may  appear 
upon  the  young  stalk  where  it  often  eats  its  way  through  the  stem, 
destroying  the  youufj  plant.  In  this  way  often  25  to  50  per  cent  of  the 
young  seedlings  and  germinating  seed  may  be  destroyed. 

Upon  the  plants  surviving  the  lii^st  attack,  the  disease  continues  its 
depredations  on  the  stems  and  foliage,  spotting  and  pitting  them,  often 
causing  a  serious  dropping  of  leaves  and  leaflets.  Upon  the  leaves 
the  fungus  se^ms  most  frequently  to  attack  the  veins,  which  turn 
black,  especially  on  the  under  side  of  the  leaf.  Once  established  upon 
the  leaf,  it  may  appear  between  the  veins,  forming  narrow,  irregular^ 
elongated  dark  spots  that  soon  break  away,  leaving  irregular  cracks  in 
the  leaf.  When  the  foliage  is  injured  to  any  considerable  extent  by 
this  disease  the  yield  of  beans  is  materially  reduced. 

Upon  the  pods  the  presence  of  the  disease  may  be  known  by  the 
appearance  of  black  or  brown  pits  with  red  borders.  At  first  these 
spots  are  circular  in  outline,  becoming  enlarged  and  irregular  through 
the  coiilescence  of  several  spots.  When  along  the  edge  of  the  pod,  t^ 
disease  may  be  seen  as  narrow  strips  of  dark  color.  Soon  after  the 
formation  of  a  spot,  there  appear  in  its  central  portion  pink  spots, 
which  consist  of  spore  masses,  pushed  out  by  the  fungus  for  its  spread 
to  other  hosts.  Its  attacks  ui)on  the  pods  prevent  them  from  filling 
perfectly,  if  they  fill  at  all.  The  disease  may  spread  in  the  market, 
where  it  may  suddenly  ai)pear  upon  snap  beans  and  spreading  to 
others  ruin  them  before  they  reach  the  consumer. 

Upon  the  seed  the  presence  of  the  disease  is  indicated  by  the  pro- 
duction of  pits,  specks,  wrinkles  or  blisters,  and  discolorations  of  vari- 
ous kinds.  It  has  been  repeatedly  demonstrated  that  such  seed  as  has 
just  been  described  can  carry  the  spores  of  disease  over  from  one  season 
to  another. 

In  seeking  to  i)revent  this  disease  the  first  precaution  is  to  see  that 
the  seed  is  not  affected  when  j^lanted.  If  a  comparatively  small  amount 
of  seed  is  to  be  planted,  the  careful  selection  of  the  beans  by  rejecting 
all  discolored,  cracked,  wrinkled,  or  otherwise  unsound  seed  will  ftdly 
repay  its  cost.  If  no  infected  seed  was  planted,  loss  from  anthracnose 
would  be  unknown.  As  an  additional  precaution,  or  where  large  quan- 
tities of  seed  make  the  careful  inspection  impracticable,  the  seed  may 
be  treated  in  such  manner  as  to  destroy  the  fungus  secreted  within  or 
upon  it.  Soaking  the  seed  for  an  hour  in  a  solution  of  strong  ammo- 
niacal  carbonate  of  copper,  composed  of  3  ounces  of  carbonate  of  cop- 
per, 1  quart  ammonia,  and  4i  gallons  wat<ir,  has  given  good  results. 
Treating  the  seed  for  fifteen  minutes  with  hot  water  at  120'^  F.,  or  five 
minutes  at  130^  F.,  will  give  a  crop  containing  a  greatly  reduced  percent- 
age of  diseased  pods,  although  the  gernii native  ability  of  the  seed  is 
aonu^times  lowered  by  the  treatment.  Whenever  treated  seed  is  nsed^ 
I  sulHcient  quantity  should  be  i)lanted  to  make  up  for  any  injured 
^"  the  treatment. 

:he  most  effectual  treatment  consists  in  spraying  the  diseased  plants 
>itli  Bordeaux  mixture  made  by  the  following  formula:  Copper  sul- 
phate (blue  vitriol)  2  pour  Is,  freshly  slaked  lime  IJ  pounds,  water  30 
/>}) linns    />  wi»i(»iT  u   ^/}A^(    An^ntrh  ooap  to  i^ijii^e  a  good  sudSy  enabling 
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it  to  spread  over  the  foliage  to  a  greater  degree.  If  the  soap  is  not  used, 
only  about  22  gallons  of  water  should  be  taken.  In  spraying,  a  good 
nozzle  is  needed,  that  the  solution  may  be  well  distributed.  The  mix- 
ture must  be  kept  well  stirred,  as  it  settles  very  rapidly.  This  solution 
does  not  kill  the  fungus  in  diseased  plants,  but  prevents  its  spreading 
to  those  not  affected. 

The  time  of  spraying  and  number  of  applications  can  not  be  definitely 
prescribed,  as  various  conditions  must  be  considered.  The  first  applica- 
tion should  be  given  as  soon  as  the  plants  are  well  through  the  ground 
and  their  first  leaves  spread,  care  being  taken  to  cover  every  part  of  the 
plant.  A  second  spraying  should  follow  in  a  week  or  ten  days,  with  a 
third  or  fourth  as  may  be  required  by  the  symptoms  as  already  given. 
If  rainy  weather  follows  a  spraying,  another  should  be  given  as  soon  as 
possible  to  take  the  place  of  that  which  may  have  been  washed  away. 
Field  beans  usually  require  but  three  sprayings,  while  perhaps  four 
should  be  given  snap  or  string  beans.  Numerous  experiments  made 
with  Bordeaux  mixture  at  the  New  York  State  Station  gave  increased 
yields,  as  to  the  number  and  weight  of  pods,  of  from  30  to  60  per  cent 
in  favor  of  spraying.  The  cost  of  the  chemicals  is  small  and  the  appli- 
cation is  the  chief  item  of  expense.  No  danger  need  be  apprehended 
from  the  presence  of  the  blue  vitriol  upon  the  pods  intended  for  snap 
beans,  as  the  amount  of  the  copper  compound  will  be  so  small  as  to  be 
entirely  harmless.  In  applying  the  solution  any  sort  of  spraying  pump 
may  be  used,  the  nozzle  being  the  most  important  part  of  the  apparatus, 
as  a  uniform  spray  must  be  thrown. 

CRIMSON   CLOVER. 

This  clover  has  been  investigated  and  reported  on  by  the  California, 
Delaware,  Maryland,  New  Jersey,  North  Carolina,  and  other  stations. 

Crimson  clover  (also  known  as  scarlet,  German,  or  Italian  clover) 
bears  a  resemblance  to  the  common  red  clover,  from  which  it  is  easily 
distinguished  by  the  greater  length  of  its  flower  spike,  which  is  from 
IJ  to  2  inches  long;  by  the  bright  crimson  color  of  its  flowers;  and  by 
differences  in  the  shape  and  marking  of  the  leaflets.  Crimson  clover 
is  an  annual  plant  growing  to  about  the  same  height  as  red  clover. 
Thongli  not  generally  grown  far  north,  it  attained  a  height  of  26  inches 
at  the  Maine  Station  when  sown  in  the  spring.  It  has,  under  certain 
conditions,  some  advantages  over  red  clover,  in  that  it  flourishes  on 
relatively  poor  soils.  It  grows  during  the  late  winter  and  spring  and 
blooms  so  early  in  the  spring  as  to  allow  other  crops  to  occupy  the  land 
in  the  same  year.  At  the  California  Station  crimson  clover  was  sue 
cessfully  grown  in  temperatures  which  checked  the  growth  of  alfalfa. 
In  the  South  it  is  grown  on  noncalcareous,  sandy,  or  clay  soils.  It 
affords  early  spring  i)a8ture  and  a  good  quality  of  hay,  and  has 
much  value  as  a  green  manure  for  light  soils.  Good  silage  has  been 
made  from  crimson  clover.  This  plant  is  largely  used  in  Delaware  as 
a  green  manure  for  orchards,  and  has  been  found  valuable  in  protect- 
ing and  keejjing  clean  apples  blown  off  by  wind.  The  Maryland  Sta- 
tion recommends  crimson  clover  as  suitable  for  supplying  green  food 
for  poultry  in  winter,  and  the  Delaware  Station  commends  it  as  a  food 
for  bees. 

As  a  feeding  stuff. — Analyses  made  at  the  New  Jersey  Station  give 
to  crimson  clover  hay  a  high  feeding  value,  and  experiments  at  the 
North  Carolina  Station  show  a  higher  rate  of  digestibility  for  the  pro- 
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teiii  and  carbohydrates  of  crimson  clover  tban  for  the  same  constitnents 
of  red  clover  hay.  A  ton  of  crimson  clover  hay  contained  the  following 
amounts  of  digestible  nutrients:  19  pounds  of  fat,  240*4  pounds  of  fiber, 
185  pounds  of  protein,  and  525*6  pounds  of  carbohydrates.  A  ton  of 
crimson  clover  hay  contained  55*4  pounds  more  of  digestible  protein, 
and  about  the  same  quantity  of  the  other  food  ingi-edienta  as  there 
was  in  a  ton  of  red  clover  hay.  The  richness  of  the  crimson  clover  hay 
in  protein  especially  fits  it  for  feeding  in  connection  with  such  poorly 
balanced  foods  as  straw,  cotton-seed  hulls,  and  corn  stover. 

As  a  green  manure. — For  green  manuring  the  value  of  crimson  clover 
is  high.  Analyses  made  at  the  Xew  Jersey  Station  gave  2,350  pounds 
per  acre  as  the  amount  of  organic  vegetable  matter  contained  in  th6 
phmts  and  roots  of  crimson  clover  where  the  crop  amounted  to  5  tons 
of  green  clover  i^er  acre.  This  green  manuring  afforded  61*5  pounds 
of  nitrogen,  12*6  i)ounds  of  i)hosphoric  acid,  and  52*8  pounds  of  potash 
per  acre,  or  as  much  organic  matter,  nitrogen,  and  potash  as  is  sux)plLed 
by  7-5  tons  of  average  stable  manure. 

A  crop  of  crimson  clover  turned  under  has  been  found  to  bo  an 
excellent  substitute  for  nitrate  of  soda  in  growing  sweet  potatoes  in 
Delaware.  Orchards  on  thin  soils  maybe  benefited  by  plowing  under 
crimson  clover  for  several  years  in  succession.  It  is  stated  that  the 
plants  when  turned  under  decay  more  rapidly  in  the  soil  than  red 
clover,  leaving  the  land  in  good  condition  for  future  crops. 

Culture. — In  Delaware  crimson  clover  is  sown  the  latter  part  of  July 
or  during  August.  In  the  South  seed  may  be  sown  fix)m  August  to  the 
middle  of  September,  or  even  later  in  extreme  southern  latitudes.  It 
is  imx)ortant  that  considerable  growth  should  be  made  before  winter. 
On  the  other  hand,  to  obtain  a  good  stand  one  must  wjiit  for  a  suitable 
season.  Crimson  clover  should  not  be  sown  in  the  fall  with  a  crop  of 
winter  grain.  The  quantity  of  seed  varies  from  10  to  15  pounds  per 
acre  sown  broadcast.  It  is  not  necessary  to  prepare  the  land  especially 
for  the  clover  crop,  but  the  seeds  may  be  sown  in  fields  of  cotton,  com, 
or  vegetables  immediately  after  the  last  cultivation  and  without  cover- 
ing. If  clover  is  the  only  crop  a  little  brushing  or  rolling  is  in  order. 
On  stubble  land  a  catch  may  be  secured  by  harrowing  deeply  and  then 
sowing  the  seed  and  rolling  or  harrowing  lightly.  The  seed  may  also 
l)e  sown  among  the  vines  of  the  cowpea  crop.  The  clover  begins  to 
grow  as  the  peas  die,  and  these  two  renovating  crops  supply  a  very 
large  amount  of  organic  matter  to  the  soil.  Failure  to  secure  a  st«and 
of  crimson  clover  is  frequent,  due  sometimes  to  the  seed  and  sometimes 
to  the  season.  The  newly  germinated  i)lants  are  easily  killed  by  a 
SL-oiching  sun. 

ill  Delaware  crimson  clover  may  be  cut  for  hay  or  for  silage  early  in 
Mny.  In  the  South  it  blooms  in  April.  A  yield  of  from  1  to  2  tons 
oi'  hay  per  acre  maybe  secured  Ironi  very  thin  land.  The  hay  is  taken 
ofit'  in  time  to  allow  the  use  of  the  field  for  other  summer  crops,  such 
as  cotton,  corn,  or  vegetables.  In  Delaware  some  farmers  when  plow- 
ing under  the  green  crop  in  orchards  so  turn  the  furrows  as  to  leave 
llie  heads  of  clover  above  ground.  These  heads  bear  seed,  and  thus 
afVord  a  stand  next  year.  In  cutting  for  hay  in  orchards  other  farui- 
'MS  leave  strii)S  of  uncut  clover  along  the  rows  of  trees,  from  which 
1k>  -'.o'^  '^^  scattered  for  the  next  year's  crop. 

»*   -<  crimson  clover  has  i)roved  a  valuable  i>lant  for  green  manor- 
11.^.;'-     itiy,  and  for  other  t^'^    )oses  on  light  soils  in  Delaware,  New 
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SOJA  BEANS. 

These  beans  are  also  known  as  soya  and  soy  beans.  Two  distinct 
species  have  been  called  by  these  names.  The  small  bean  (Phaseolus 
radiatus)  is  largely  used  in  Japanese  confections,  but  is  of  no  special 
value  as  a  forage  i)lant. 

The  large  bean  (Soja  hispida  or  Glycine  Jiispida)  is  the  true  soja  bean, 
and  has  been  found  by  the  stations  in  a  number  of  States  to  be  a  valua- 
ble forage  plant.  In  Japan  this  bean  is  largely  used  as  food  for  man 
and  animals. 

The  soja  bean  is  an  annual  leguminous  plant,  resembling  the  bunch 
or  upright  varieties  of  cowpeas.  The  growth  is  erect  and  from  3  to  4^ 
feet.high.  The  short  pods  are  bornethickly  on  the  stocky,  bushy  plant. 
Stems,  leaves,  and  pods  are  densely  covert  with  short  hairs. 

The  soja  bean  can  not  be  said  to  be  a  new  plant  in  the  United  States 
but  was  introduced  from' Japan  before  the  organization  of  the  experi- 
ment stations  in  1888.  However,  the  varieties  first  introduced  were 
too  late  in  maturing  for  localities  in  which  early  autumn  frosts  occur. 
The  Massachusetts  State  Station  and  the  Kansas  Station  introduced 
from  Japan  early  varieties  of  soja  beans.  Repeated  experiments  at 
these  stations  indicated  that  those  matured  in  Massachusetts  with  the 
same  certainty  as  the  common  varieties  of  corn,  and  that  they  ripened 
in  Kansas  in  any  season.  The  varieties  which  experiments  have  shown 
to  be  early  enough  for  Kansas  are  Eda-man^,  Yellow  Soy,  Yamagata 
Cha-daidzu,  and  Kiyusuk6  Daidzu.  In  Kansas  soja  beans  have  shown 
considerable  ability  to  resist  drought. 

The  seed  should  be  planted  only  after  the  ground  is  warm  in  the 
spring.  In  Kansas  the  latter  part  of  May  is  the  preferred  season.  The 
beans,  at  the  rate  of  5  to  10  per  foot,  are  planted  in  drills  from  2^  to  3 
feet  apart.  The  cultivation  is  similar  to  that  given  the  bunch  varieties 
of  the  cowpea  and  should  not  occur  while  the  leaves  are  wet  with  dew 
or  rain.  The  vines  are  cut  when  the  beans  begin  to  ripen,  cured  in 
small,  high  piles,  and  threshed  when  dry. 

At  the  South  Carolina  Station  the  yield  of  beans  was  from  10  to  15 
bushels  per  acre.  At  the  Georgia  Station  soja  beans  yielded  1,307 
pounds  of  beans  per  acre,  while  the  yield  of  cowpeas  on  an  adjacent 
plat  was  only  840  pounds.  The  weight  of  dry  forage  from  the  former 
was  also  greater  than  that  of  the  hay  from  cowpeas.  At  the  Massa- 
clnis^otts  Hatch  Station  the  variety  Medium  Early  White  soja  bean 
yielded  at  the  rat«  of  35  bushels  per  acre.  The  variety  Black  Medium 
made  a  ranker  growth  of  vine  than  most  of  the  other  sorts.  At  the 
Massachusetts  State  Station  soja  beans  yielded  5,949  pounds  of  dry 
mnttter  per  acre.  The  red  varieties  have  been  found  sui^erior  to  the 
wliite  in  productiveness  and  in  beauty  of  appearance. 

At  the  Georgia  Station  soja-bean  forage  was  relished  by  stock  and 
was  more  easily  cured  than  cowpea  vines.  The  yield  of  soja  bean  for- 
age, exclusive  of  beans,  was  at  the  rate  of  2,940  pounds  of  dry  matter 
per  acre,  containing  88-2  pounds  of  crude  fat,  438-00  pounds  of  crude 
l^rotein,  730-29  pounds  of  fiber,  1,143-36  pounds  of  nitrogen-free  extract, 
and  180-39  pounds  of  ash.  Analysis  showed  the  beans  to  be  much 
richer  than  cowpeas  in  protein  and  fat  but  poorer  in  starchy  matters. 
One  hundred  pounds  of  air-dry  beans  contained  20-48  pounds  of  crude 
fat,  35-24  pounds  of  crude  protein,  and  25-80  pounds  of  nitrogen-free 
extract.  The  nutritive  ratio  is  very  narrow.  This  very  high  percentage 
of  fat  and  protein  makes  soja  beans  a  suitable  substitute  for  cottonseed 
meal  and  linseed  meal  and  other  concentrated  and  costly  feeding  stuffs 
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wliicli  dairymen  often  find  it  necessary  to  purcliase.  Soja-bean  meal 
without  any  admixture  was  relished  by  milk  cows  at  the  Massachu- 
setts Hatch  Station. 

The  soja-bean  plant  has  been  advantageously  used  for  hay,  for  soil- 
ing, and  for  silage,  and  is  believed  to  have,  in  common  with  most  culti- 
vated leguminous  plants,  the  power  of  obtaining  some  of  its  nitrogen 
from  the  air,  and  hence  of  acting  as  a  soil  renovator. 

MELILOTUS. 

Melilotus  (Melilotus  alba)  is  also  known  a«  Bokhara  clover,  sweet 
clover,  and  large  white  clover.  In  the  appearance  of  its  leaves  there 
is  a  general  resemblance  to  the  clovers.  It  grows  much  taller  (3  to  8 
feet)  and  bears  a  number  of  small  white  flowers  on  a  spike-like  raceme. 
It  is  a  biennial,  but  will  reseed  itself  indefinitely. 

Uses. — Melilotus  is  valuable  both  for  pasturage  and  for  hay.  At  first 
animals  refuse  to  eat  it,  but  later  relish  it.  It  makes  an  early  spring 
growth  and  remains  green  late  in  the  fall. 

On  the  lime  lands  of  the  South,  for  early  and  late  pasturage  and  for 
restoring  the  fertility  of  exhausted  fields,  it  is  e<iual  or  superior  to  any 
of  the  clovers.  .When  cut  early  it  is  a  valuable  hay  crop,  but  in  tiiis 
respect  is  surpassed  by  lespedeza  and  red  clover.  Though  melilotos 
grows  on  lime  soils  North  and  South,  it  has  been  appreciated  chiefly  in 
the  South.  In  some  States  farther  north  it  is  considered  a  weed.  As 
a  renovating  crop  it  merits  trial  on  calcareous  soils  in  every  latitude. 
Melilotus  has  also  some  value  as  a  bee  plant. 

Soils. — Melilotus  thrives  on  calcareous  soils,  making  some  growth 
even  on  the  bare  rotten  limestone  where  no  other  i^lant  could  subsist. 
On  the  black  praiiie  soils  of  the  South  and  on  yellow  loam  and  white 
lime  soils  it  has  a  high  value  as  a  renovating  crop.  The  black  prairie 
soils,  most  of  which  do  not  respond  to  commercial  fertilizers,  are  easily 
improved  by  seeding  to  melilotus.  The  decay  of  the  large  roots  not 
only  supplies  i)lant  food,  but  by  leaving  numerous  small  holes  in  the 
soil  aids  in  the  drainage. 

The  most  favorable  reports  come  from  the  lyiississippi  and  Alabama 
Canebrake  Stations,  where  the  land  is  highly  calcareous.  At  the 
Mississippi  Station  it  thrives  best  on  soil  richest  in  lime,  where  the 
rotten  limestone  is  near  the  surface,  making  less  thrifty  growth  on  clay 
hills  and  rich  bottoms. 

Culture. — February  and  March  are  the  best  months  for  sowing.  From 
2  to  4  pecks  of  seed  per  acre  should  be  sown  broadcast.  A  smaller 
amount  of  seed  will  give  a  smaller  crop  the  first  year,  but  will  suffice  if 
the  plant  is  allowed  to  reseed  itself.  Sow  the  seed  on  well  prepared  land 
and  the  rains  will  cover  it;  or,  if  the  land  is  not  in  good  condition,  har- 
row after  sowing.  Melilotus  may  be  sown  with  oats  in  February,  or 
the  seed  may  be  scattered  over  a  field  of  fall-sown  oats. 

llarrestlng, — During  the  first  season,  one  or  two  cuttings  may  be 
made;  during  the  second  season  two  or  three.  If  the  land  is  to  remain 
in  melilotus  more  than  two  years,  only  two  cuttings  are  made  the  second 
'reason,  after  which  there  is  usually  sufficient  seed  formed  to  insure  a 
stand.  It  is  important  that  melilotus  be  cut  before  the  stalks  become 
eoarse  and  woody.  From  15  to  20  inches  is  the  best  height.  The  first 
^•utting  of  the  second  season  is  secured  ab(mt  May  1.  Melilotus  pro- 
lucos  a  lieavy  growth  of  hay,  ^i>t^^»  ^i">M(rii  oy^-^Hent  for  home  use,  is 
''^t  as  salable  as  lesi)e(leza  ha> 

^foiii'^fnc  n»nst  i»«  -»iir«"'  vitj        ^  -,    '      ■■■  . ->  ^ixu  causcs  sheddinsf 
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of  the  leaves.  At  the  Massachusetts  State  Station  it  produced  at  one 
cutting  3,090  pounds  of  hay  per  acre  the  first  season.  Its  yield  is  much 
heavier  the  second  season. 

At  the  Pennsylvania  Station  the  yield  of  dry  matter  on  the  best  por- 
tion of  the  experiment  plat  was  at  the  rate  of  4,499  pounds  per  acre, 
containing  when  cut  before  bloom,  August  2,  2,265  pounds  of  nitrogen- 
free  extract  and  521  pounds  of  crude  protein  per  acre.  The  stems  of 
the  plant  became  woody  very  rapidly  during  their  development  and 
cattle  refused  to  eat  any  very  considerable  quantity  of  them  when  fed 
alone.  At  the  Utah  Station  melilotus  made  a  very  large  yield,  and  the 
plant  seemed  especially  adapted  to  the  climatic  conditions  of  Utah;  but 
as  the  crop  was  not  cut  until  55  inches  high  it  was  not  suitable  for  feed- 
ing. 

Rotation, — Com,  cotton,  and  oats  all  succeed  well  on  a  field  that  has 
been  in  melilotus  two  years.  Such  a  rotation  sometimes  increases  the 
com  crop  from  10  or  15  to  25  or  30  bushels  per  acre  and  upwards. 
When  it  is  desired  to  keep  the  land  in  melilotus  more  than  two  years, 
seeds  must  be  allowed  to  form,  and  these  must  be  left  as  they  fall,  or 
the  land  may  be  harrowed. 

At  Columbus,  Ohio,  a  piece  of  land  which  in  July,  1888,  had  been 
sown  in  melilotus  and  on  which  this  plant  was  allowed  to  grow  up  and 
fall  down,  reseeding  the  ground,  was  seeded  to  wheat  in  the  fall  of 
1891.  A  similar  adjoining  i^lat  which  had  meanwhile  been  in  cultiva- 
tion was  used  as  a  check.  The  yield  of  wheat  after  melilotus  was  26-9 
bushels  per  acre;  on  the  check  plat  the  yield  was  18*6  bushels,  showing 
a  dift'erence  of  8*3  bushels  per  acre  in  favor  of  the  plat  on  which 
melilotus  had  been  grown.  In  commenting  on  this  the  director  of  the 
Ohio  Station  states  that  although  melilotus  is  a  weed  in  that  State  it 
can  be  easily  controlled. 

VETCHES. 

Vetch  is  the  name  properly  used  to  designate  leguminous  fodder 
plants  of  the  genus  Ftcia,  but  the  term  is  also  applied  to  kindred  plants 
of  other  genera.  Vetches  are  tender  twining  plants,  resembling  a 
small  pea.  It  is  best  to  sow  the  seed  with  small  grain,  so  that  the 
latter  may  serve  as  a  support  for  the  slender  vines.  The  seed  may 
be  sown  broadcast  or  in  drills.  Vetches  are  rich  in  protein  and  hence 
rank  high  in  feeding  value.  Since  they  belong  to  the  class  of  plants  of 
which  many  species  are  known  to  acquire  a  part  of  their  nitrogen  from 
the  atmosphere,  vetches  are  also  esteemed  as  soil  renovators.  More- 
over, exxjeriments  in  Euroj^e  have  shown  that  a  winter-growing  plant 
utilizes  the  valuable  nitrates  which,  on  a  bare  soil,  would  be  washed 
out  by  winter  rains  and  wasted.  Hairy  vetch  ( Vicia  villosa),  which  is 
a  winter-growing  plant,  seems  well  adai)ted  to  this  use.  Bairy  vetch 
and  common  or  spring  vetch  ( Vicia  sativa),  are  the  most  important 
kinds  tested  by  the  American  experiment  stations. 

Spring  vetch, — The  spring  vetch  begins  to  grow  late  in  winter  or 
early  in  the  spring.  At  the  Nebraska  Station  this  si)ecies  sown  April 
25  blossomed  June  27.  It  grew  about  as  large  as  red  clover,  with 
which  it  compared  very  favorably  as  a  forage  plant.  Itremainedgreen 
late  in  the  autumu. 

At  the  Connecticut  Storrs  Station  2  bushels  of  vetch  seed  with  1 
bushel  of  oats  per  acre  sown  broadcast  gave  a  yield  of  8-6  tons  of 
green  forage.  At  the  Massachusetts  State  Statiou  spring  vetch  proved 
to  be  one  of  the  earliest  annual  legumes^  in  Oregon  it  produced  a 


442  REPORT   OP   THE    SECRETARY   OF   AGRICULTURE. 

larKO  amount  of  forage  wliicb  was  relished  by  stock.  At  Grayling, 
Michigan,  the  young  plants  were  easily  killed  by  frost. 

Hairy  vetch. — The  hairy,  or  Russia n,  vetch  is,  as  its  name  indicates, 
a  densely  hairy  plant.  In  Europe  this  species  has  proven  especially 
valuable  on  account  of  its  hardiness  and  its  ability  to  yield  a  large 
amount  of  forage  on  sandy  soil.  It  proves  resistant  to  cold  and  to 
drought  in  central  and  northern  France,  where  it  is  sown  the  latter 
part  of  August,  and  yields  two  cuttings  the  next  spring.  The  director 
of  the  Seed  Control  Station  of  the  Agricultural  Institute  of  France 
recommends  it  for  all  soils  except  those  which  are  calcareous  or  very 
wet.  At  the  Nebraska  Station  hairy  vetch  made  a  good  growth  and 
l)roved  hardy  under  heat,  cold,  and  drought. 

In  Mississii^pi  hairy  vetch  sown  early  in  the  fall  makes  a  dense 
growth  by  February  and  continues  to  grow  until  hot  weather.  It  bears 
grazing  well  and  is  relished  by  stock.  For  the  Gulf  States  this  is 
considered  the  most  valuable  species. 

On  clay  soil  at  the  Pennsylvania  Station  the  seed  was  drilled  May 
20  and  the  plants  bloomed  until  frost.  The  yield  was  14,520  pounds  of 
fresh,  or  4,877  pounds  of  dry  matter  per  acre,  containing  2,122  i>ounds 
of  nitrogen-free  extract,  598  pounds  of  protein,  125  pounds  of  fat,  1,202 
pounds  of  fiber,  and  507  pounds  of  ash.  In  this  experiment  vetch 
yielded  about  the  same  amount  of  protein  per  acre  as  red  clover  and 
much  more  starch  and  woody  matter.  *'Our  experience  here  seems  to 
indicate  that  if  the  vetch  were  sown  with  a  stiff-strawed  crop,  such  as 
oats,  which  would  prevent  it  from  trailing  upon  the  ground,  it  might 
be  profitably  used  as  a  soiling  crop  in  the  interval  between  the  blos- 
soming of  red  clover  and  the  time  when  soiling  corn  has  reached  a 
development  great  enough  to  warrant  its  being  fed." 

FLAT  PEA,  OR  LATUYRUS  SYLVESTRIS. 

This  perennial  leguminous  plant  in  its  wild  state  contained  large 
percentages  of  gentianin  and  tannin,  which  were  injurious  to  stock. 
It  is  claimed  that  by  careful  cultivation  in  Europe  tlds  dangerous 
quality  has  been  totally  eliminated.  This  forage  plant  has  attracted 
much  attention  in  Europe,  and  in  recent  years  has  been  brought  to 
notice  in  the  United  States.  The  claim  is  made  that  it  thrives  on 
drilUug  sands,  that  it  occupies  the  land  without  reseeding  for  as  long  a 
ti:i.c  as  fifty  years,  and  that  it  yields  a  large  amount  of  very  nutritious 
forage. 

At  several  of  the  American  stations  the  flat  pea  is  now  under  inves- 
ti;;ation,  and  preliminary  reports  have  been  made  by  the  Michigan. 
Virginia,  California,  Louisiana,  and  other  stations.  The  fact  that 
the  plant  retjuires  several  years'  growth  to  give  the  best  results  pre- 
vc  iits  at  this  time  a  statement  of  its  true  worth  for  this  country.  In 
tl:e  coast  region  of  California  it  grew  vigorously  throughout  the  dry 
season.  In  Louisiana,  at  last  accounts,  it  was  growing  moderately 
Well.  At  the  Michigan  station  it  was  unhurt  by  the  cold  of  winter, 
iiid  plants  transplanted  when  one  year  old  to  a  sandy  soil  gave  a 
icld  at  the  rate  of  10,4G0  pounds  of  green  forage  per  acre.  This  forage 
^"\s  readily  eaten  by  cattle  in  Michigan,  but  at  Ottawa,  Canada,  cattle 
-iid  horses  refused  to  eat  flat  pea  forage. 

xVnalyses  of  plants  grown  in  Virginia  and  cut  when  the  ripe  pods 
T"  »  o'.]  the  vines  showed  in  every  100  pounds  of  dry  matter  IS'75 
/ou.ids  of  cr"'^^  protein,  35*71  pounds  of  nitrogen-free  extract,  34"9 
\oTTtwic  ^^  fiiw        ~*>  1^'^iiTul-tt  of  fof.  Q.iM.   i«oo  ■n'^'inds  of  ash* 
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Tlio  VirgiDia  Station  called  attention  not  only  to  the  advantages 
elaiined  for  Lathyrus  sylvestriSy  but  to  the  admitted  disadvantages, 
which  are  the  difficulty  of  eradication,  the  lengtli  of  preparatory 
growth,  and  slowness  in  germinating. 

It  would  be  veil  for  farmers  who  are  interested  in  the  flat  pea  to 
await  further  reports  from  the  stations  now  experimenting  with  this 
plant  before  arrauging  to  grow  uny  large  area. 

FERTILIZER  EXPERIAIENTS   ON   TOMATOES. 

In  a  number  of  States  the  tomato  has  become  an  important  crop. 
According  to  a  recent  estimate  there  were  canned  in  the  United  States 
in  1892,  3,223,165  cases  of  tomatoes,  each  case  containing  two  dozen 
cans.  In  the  State  of  Kew  Jersey  alone  the  estimated  area  of  toma- 
toes grown  in  1889  for  canning  and  for  the  general  market  was  17,000 
acres,  worth  more  than  $1,000,000.  The  value  of  the  tomato  crop  in 
Virginia  in  1880  was  estimated  at  $1,000,000. 

To  aid  this  important  industry  the  exi>eriment  stations  in  a  number 
of  States  have  made  experiments  with  a  view  to  increasing  the  yield 
of  tomatoes  and  augmenting  the  profits  of  the  tomato-grower.  These 
investigations  have  embraced  studies  of  injurious  insects  and  of 
diseases,  and  tests  of  methods  of  transplanting,  culture,  training,  and 
manuring. 

The  eflect  of  fertilizers  on  tomatoes  has  been  investigated  by  the 
Dehiware,  Georgia,  Maryland,  New  Jersey,  New  York  (Cornell),  Ten- 
nessee, Virginia,  and  other  stations.  Most  of  these  tests  indicate  that 
nitrate  of  soda  is  a  fertilizer  especially  suited  to  the  tomato. 

At  the  Maryland  Station,  while  nitrate  of  soda  increased  the  crop  of 
tomatoes  the  use  of  dried  blood  was  not  profitable.  Nitrogen,  in  the 
form  of  nitrate  of  soda,  proved  the  best  single  fertilizing  element;  pot- 
ash, in  the  form  of  muriate,  standing  next  in  value. 

In  New  Jersey  in  1889  the  use  of  80  pounds  per  acre  of  nitrate  of 
soda  in  one  application  and  of  ICO  pounds  in  two  applications  increased 
the  yield  without  delaying  the  maturity  of  the  tomatoes ;  160  pounds 
per  acre  in  one  application  also  increased  the  yield,  but  at  the  expense 
of  maturity.  The  yields  of  tomatoes  on  different  plats  were  increased 
by  35  to  GO  per  cent  from  the  use  of  nitrate  of  soda.  In  every  case 
there  was  a  large  profit  from  its  use,  ranging  from  $17  to  $33  per  acre. 
In  these  experiments  it  was  also  noticed  that  the  use  of  nitrate  of  soda 
and  of  barnyard  manure  resulted  in  a  more  solid  tomato  with  less  seeds 
than  when  potassic  or  phosphatic  fertilizers,  or  no  manure  was  used. 

In  18  0,  in  a  peculiarly  unfavorable  season,  nitrate  of  soda  on  one 
farm  did  not  increase  the  yield  over  the  unfertilized  plat;  one  and  two 
ai)pli<.ations  gave  practically  identical  results.  However,  on  the  farm 
used  for  the  experiments  of  1889  nitrate  of  soda  in  1890  was  the  most 
eil'ective  fertilizer  tested. 

In  1891  on  a  fertile  sandy  loam  soil  the  best  results  were  from  the 
use  of  nitrate  of  soda  alone.  On  another  farm,  on  a  light  clay  loam, 
which  had  received  little  manure  in  previous  years,  nitrate  of  soda  alone 
was  not  profitable. 

The  average  results  secured  in  experiments  during  three  years  seemed 
to  warrant  the  conclusion  that  with  good  cultivation  and  previous  lib- 
eral manuring  the  application  of  160  x>ounds  per  acre  of  nitrate  of  soda 
alone  would  be  uniformly  more  profitable  in  New  Jersey  for  early  toma- 
toes tlian  combinations  of  minerals,  barnyard  manure,  or  a  complete 
fertilizer. 
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On  tlie  other  hand,  in  Delaware  nitrate  of  soda  was  unprofitable  as  a 
fertilizer  for  tomatoes,  which,  however,  seemed  attributable  to  the  fact 
that  on  the  experimental  plats  a  sod  of  alfalfa  and  clover  had  been 
plowed  under  the  previous  year  and  had  supplied  a  large  amoiyit  of 
nitrogen  to  the  soil. 

In  Virginia  nitrate  of  soda  alone  did  not  increase  the  yield  of  toma- 
toes, but  a  combination  of  this  material  with  mineral  fertilizers  applied 
soon  after  transplanting  to  tJie  field  increased  the  yield  and  improved 
the  quality  of  the  product. 

Experiments  at  the  Xew  York  Cornell  Station  indicated  that  nitrate 
of  soda  should  not  be  used  alone  for  tomatoes  on  poor  soil,  but  should 
be  combined  with  phosphatic  and  potassic  fertilizers.  However,  on  good 
soil  nitrate  of  soda  alone  increased  the  yield.  ^'Tomatoes  need  a  fer- 
tilizer which  is  quickly  available  early  in  the  season.  Fertilizers 
applied  late,  or  which  give  up  their  substance  late  in  the  season,  give 
poor  results,  because  they  delay  fruitfalness  and  the  plant  is  overtaken 
by  frost  before  it  yields  a  satisfactory  crop.  This  fact  is  no  doubt  the 
origin  of  the  widespread  notion  that  the  tomato  crop  is  injured  by 
heavy  manuring."  Experiments  continued  for  several  years  at  this 
stjition  contradict  the  common  notion  that  heavy  manuring  lessens  the 
productiveness  of  the  tomato,  and  the  results  indicate  that  good  stable 
manure  in  abundance  can  be  used  i)rofitably  on  tomatoes. 

In  Georgia,  on  a  poor  soil,  a  complete  fertilizer  was  required  for 
tomatoes.  Superphosphate  increased  the  earliness  of  the  crop,  a  i)oint 
of  much  importance  with  tomatoes  grown  for  market.  Very  heavy 
applications  of  nitrogen,  especially  in  the  form  of  cotton-seed  meal,  pro- 
longed the  time  of  bearing. 

In  Tennesse^i  liquid  manure  proved  unprofitable  on  tomatoes. 

Experiments  made  at  the  Maryland  Station  emphasized  the  fact  that 
it  is  not  proiitable  to  grow  tomatoes  on  the  same  soil  year  after  year, 
and  these  experiments,  wnth  numerous  others,  indicate  that  liberal 
manurin;]:  is  i)rofitable  for  tomatoes. 

The  fertilizing  ingredients  removed  from  the  land  by  a  crop  of  10 
tons  of  Iresh  tonmtoes  were  determined  by  the  Maryland  station  to  be 
as  follows:  31*9  i)ouuds  of  nitrogen,  9-2  pounds  of  phosphoric  acid,  and 
53*8  i>ounds  of  potash.  These  quantities  of  nitrogen  and  of  phosphoric 
acid  are  nearly  the  same  as  would  be  removed  by  25  bushels  of  wheat, 
but  the  cro])  of  tomatoes  removed  about  six  and  a  half  times  as  much 
potash  as  would  the  crop  of  wheat. 

STATISTICS  OP  THE  STATIONS. 

Acfricultural  experiment  stations  are  now  in  operation  under  the  act 

of  Congress  of  March  2, 1887,  in  all  the  States  and  Territories.    Alaska 

is  the  only  section  of  the  United  States  which  has  no  experiment  sta- 

ti(m.     The  station  in  Montana  was  established  during  the  past  year. 

It  is  lo(*ated  at  Bozeman  as  a  department  of  the  Montana  College  of 

Agriculture  and  Mechanic  Arts.     In  Ciich  of  the  States  of  Alabama, 

^'mnecticut,  Massachusetts,  New  Jersey,  and  New  York  a  separate 

^^ation  is  maintained  wholly  or  in  part  by  State  funds,  and  in  Louisiana 

^  station  for  sugar  experiments  is  maintained  mainly  by  funds  contrib- 

'*^*mI    by   sugar  planters,     in   several  States  substations  have  been 

-otablished.     Excluding  the  branch  stations  the  total  number  of  sta- 

ions  in  the  United  States  is  55.    Of  these  49  recreive  the  appropriation 

^foyiihwi  foi    n  <^bo  iXQt  '^**  Congress  above  me'>^»'^ned.    The  total  income 

.    ..        .'». '      niri.        ^'»'^  V  ijB    ft950"7o     „    which  $705,000  was 
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received  from  the  National  Government,  the  remainder  coming  from 
State  governments,  private  individuals,  fees  for  analyses  of  fertilizera, 
sales  of  farm  products,  and  other  sources.  In  addition  to  this  the 
Office  of  Experiment  Stations  has  an  appropriation  of  $25,000  for  the 
current  fiscal  year.  The  value  of  additions  to  equipment  in  1893  is 
estimated  as  follows:  Farm  implements,  $8,380;  buildings,  $59,678 j 
libraries,  $11,216;  apparatus,  $17,672;  Uve  stock.  $7,085 :  miscellaneous, 
$29,927;  total,  $133,858. 

The  stations  employ  532  persons  in  the  work  of  administration  and 
inquiry.  The  number  of  officers  engaged  in  the  different  lines  of  work 
is  as  follows:  Directors,  70;  chemists,  119;  agriculturists,  54;  horticul- 
turists, 62;  farm  foremen,  25;  dairymen,  7;  botanists,  37 ;  entomolo- 
gists, 42;  veterinarians,  26;  meteorologists,  13;  biologists,  11;  physi- 
cists, 4;  geologists,  4;  mycologists  and  bacteriologists,  5;  irrigation 
engineers,  4;  in  charge  of  substations,  33;  secretaries  and  treasurers, 
25;  librarians,  8;  and  clerks,  27.  There  are  also  25  persons  classifiea 
under  the  head  of  "miscellaneous,"  including  superintendents  of  gar- 
dens, grounds,  and  buildings,  apiarists,  herdsmen,  etc. 

During  1893  the  stations  have  published  48  annual  rei)orts  and  298  bul- 
letins. Besides  regular  reports  and  bulletins  a  number  of  the  stations 
issued  press  bulletins,  which  are  widely  reproduced  in  the  agricultural 
and  county  papers.  The  mailing  hsts  of  the  stations  now  aggregate 
about  half  a  million  names.  Correspondence  with  farmers  and  calls 
upon  station  officers  for  public  addresses  at  institutes  and  other  meet- 
ings of  farmers  are  constantly  increasing.  The  station  officers  have 
contributed  numerous  articles  on  special  topics  to  agricultural  and 
scientific  journals.  They  were  also  called  upon  to  render  important 
and  laborious  services  in  connection  with  the  preparation  of  exhibits 
illustrating  agricultural  progress  made  by  the  difterent  States  at  the 
World's  Columbian  Exposition.  The  prominent  part  assigned  to  station 
workers  in  connection  with  the  great  test  of  dairy  breeds  at  the  Expo- 
sition is  a  gratifying  evidence  of  confidence  in  the  stations  on  the  part 
of  great  agricultural  interests. 

A  million  dollars  are  now  annually  expended  in  the  United  States  in 
experimental  inquiries  in  agriculture.  Three-quarters  of  this  large  sum 
comes  from  the  national  treasury.  While  this  is  a  much  larger  aggre- 
gate expenditure  for  this  purpose  than  has  ever  been  made  by  any 
other  nation,  it  involves  the  use  of  only  30  cents  for  each  $1,000  of  our 
annual  agricultural  product  in  an  attempt  to  improve  the  quality  and 
quantity  of  that  product.  From  this  point  of  view  the  resources  of 
our  stations  can  not  be  deemed  unreasonably  large,  especially  when  we 
consider  tbe  wide  diversification  of  our  agricultui^e  even  under  present 
conditions  and  the  great  need  for  more  rational  and  profitable  methods 
of  farming.  On  the  other  hand,  the  annual  expenditure  of  so  vast  a 
sum  from  the  national  treasury  can  not  be  justified  unless  the  institu- 
tions conducted  under  this  grant  show  a  keen  appreciation  of  their 
responsibility  to  make  a  wise  and  economical  use  of  the  funds  intrusted 
to  tbem  by  the  people. 

In  considering  the  operations  of  the  experiment  stations  it  is  impor- 
tant to  have  a  clear  understanding  of  their  relations  to  the  system  of 
industrial  education  of  which  they  constitute  an  important  branch,  and 
to  the  Government  of  the  United  States  from  which  they  derive  most 
of  their  financial  support. 

By  an  act  approved  July  2, 1862,  Congress  gave  to  each  State  30,000 
acres  of  public  land  for  each  Senator  and  Representative  for  the  endow- 
ment of  colleges,  "  where  the  leading  object  shall  be,  without  excluding 
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other  scientific  and  classical  studies,  and  including  military  tactics,  to 
teacli  such  branches  of  learning  as  are  related  to  agiiculture  and  the 
mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States  may 
respectively  prescribe,  in  order  to  promote  the  liberal  and  practical  edu- 
ciition  of  the  industrial  classes  in  the  several  pursuits  and  professions 
in  life.'' 

The  moneys  derived  from  the  sale  of  the  land  must  bo  invested  so  as 
"to  constitute  a  i)eri)etual  fund"  which  the  State  must  keep  ''forever 
undiminished,^  excei)t  that  10  per  cent  of  the  amount  received  by  any 
State  ''  may  be  expended  for  sites  or  experimental  farms."  Xo  x>ortion 
of  the  fund  nor  the  interest  thereon  can  be  spent  for  buildings. 

The  institutions  which  are  receiving  the  benefitsof  this  act  are  so  varied 
as  to  defy  classiiicatiori.  Some  are  purely  agricultural  colleges,  others 
are  approiniately  called  colleges  of  agriculture  and  mechanic  arts,  others 
are  universities  with  departments  of  agiiculture  and  mechanic  arts,  and 
a  fow  do  not  differ  materially  from  the  colleges  for  general  education 
in  science  and  liberal  arts.  These  institutions  have  provided  free  tuition 
to  thousands  of  the  sons  and  daughters  of  farmers,  mechanics,  and 
others  belonging  to  the  so-called  "industrial  classes."  As  the  demand 
for  technical  education  in  agriculture  and  the  mechanic  arts  has  increased 
they  have  added  to  their  facilities  for  instruition  in  these  lines.  In 
quite  a  number  of  these  institutions  provision  has  been  made  for  tech- 
nical instruction,  especially  in  agriculture,  ahead  of  the  demand,  and 
the  great  problem  still  before  these  colleges  is  how  to  get  students  in 
agriculture  and  other  industrial  courses.  While  the  grade  of  instruction 
oli'ered  is  quite  varied  in  the  different  institutions,  it  must  be  remembered 
that  the  act  of  Congress  under  which  their  industrial  courses  are  con- 
ducted requires  them  to  be  <«  colleges  "  which  shall  promote  liberal  as 
well  as  practical  education. 

In  ISDO  Congress  agaui  came  to  the  aid  of  these  institutions  by  x>assing 
an  act  that  i)rovides  for  an  annual  appropriation  out  of  money  arising 
from  the  sale  of  public  lands.  This  appropriation  was  fixed  at  $15,000 
for  each  State  and  Territory  for  the  year  ending  June  30, 1890,  with 
an  annual  increase  of  $1,000  a  year  for  ten  years,  after  which  the 
yearly  stipend  will  be  $25,000.  This  money  shall  "  be  applied  only  to 
instruction  in  agriculture,  the  mechanic  arts,  the  English  language, 
and  the  various  branches  of  mathematical,  physical,  natural,  and  eco- 
nomic science,  with  special  reference  to  their  ax)plications  in  the  indus- 
tiies  of  life,  and  to  the  facilities  for  such  instruction." 

The  Secretary  of  the  Interior  is  ^*  charged  with  the  proper  adminis- 
tration of  this  law,''  with  power  to  withhold  appropriations  subject  to 
an  appeal  to  Congress.  The  i)residents  and  treasurers  of  the  colleges 
are  required  to  make  annual  rei)orts  to  the  Secretaries  of  Agriculture 
and  the  Interior. 

]Meainvhile,  in  1887,  Congress  had  passed  an  act  f^r  the  establishment 
of  agricultural  experiment  stations.  By  this  act  $15,000  per  annum  is 
'*  iil)])ropriated  to  each  Stiite''  and  Territory  "out  of  any  money  in  the 
Tieasury  proceeding  from  the  sales  of  public  lands,"  "  for  the  purpose 
of  paying  the  necessary  expenses  of  conducting  investigations  and 
ex] eriments  and  x)rinting  and  distributing  the  results."  The  stations, 
witli  a  f<^w  exceptions  defined  in  the  act,  are  required  to  be  departments 
ol'tiK*  (colleges  established  under  the  land  grant  act  of  1862. 

'•The  grants  of  money  authorized  by  this  act  are  made  subject  to  the 
legishitive  assent  of  the  several  States  and  Territories,"  and  are  to  be 
paid  quarterly  '*  to  the  treasurer  or  other  ofiicer  duly  api>ointed  by  the 
governing  boards  of  said  colleges  to  receive  the  same."    "Whenever  it 
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shall  appear  to  the  Secretary  of  the  Treasury  from  the  annual  state- 
ment of  receipts  and  expenditures  of  any  of  said  stations  that  a  portion 
of  the  i)receding  annual  appropriation  remains  unexpended,  such  amount 
shall  be  deducted  from  the  next  succeeding  annual  appropriation  to  such 
station."  It  is  the  duty  of  each  station  to  make  annually  to  the  gov- 
ernor of  the  State  or  Territory  and  to  the  Secre trades  of  Agriculture 
and  the  Treasury  "a  full  and  detailed  report  of  its  operations,  includ- 
ing a  statement  of  receipts  and  exi)enditures." 

It  will  be  observed  that  the  stations  are  entirely  under  the  direction 
of  the  governing  boards  of  the  colleges,  and  that  no  provision  is  made 
for  an  accounting  to  the  governments  of  the  States  or  the  United 
States  except  in  so  far  as  this  maybe  provided  for  in  the  States  by  the 
statutes  under  which  the  colleges  are  conducted  or  be  required  by  the 
Treasury  of  the  United  States  to  determine  whether  there  is  an  unex- 
l>ended  balance  of  the  annual  appropriation  to  the  stations. 

The  relations  of  the  land-grant  colleges  and  agricultural  experiment 
stations  to  the  U.  S.  Department  of  Agriculture  are  very  generally 
misunderstood.  The  act  of  lS62j\)j  which  the  colleges  were  estab^ 
lished,  makes  no  mention  of  this  Department,  which  was  created  the 
same  year.  The  act  of  1890  for  the  further  endowment  of  these  colleges 
requires  that  the  annual  reports  of  the  presidents  and  treasurers  of 
those  institutions  shall  be  made  to  the  Secretary  of  Agriculture,  but 
he  is  not  authorized  to  take  any  part  in  the  enforcement  of  the  act. 

The  act  of  1887  establishing  the  stations  provides  for  annual  reports 
to  the  Secretary  of  Agriculture,  but  he  is  not  authorized  to  exercise 
any  control  over  the  operations  or  expenditures  of  the  stations.  He  is 
simply  required  to  render  the  stations  assistance,  as  indicated  by  the 
following  language  of  the  act: 

In  order  to  secure  as  far  as  practicable  uniformity  of  methods  and  results  in  the 
work  of  Buid  stations,  it  shall  be  the  duty  of  the  U.  S.  Commissioner  of  Agriculture 
to  furnish  forms,  as  far  as  practicable,  for  the  tabulation  of  results  of  investigation 
or  experiments;  to  indicate,  from  time  to  time^  such  lines  of  inquiry  as  to  him  shall 
seem  most  important;  and,  in  general,  to  furnish  such  advice  and  assistance  as  wiU 
best  promote  the  purposes  of  this  act. 

Under  this  provision  of  the  act  the  Office  of  Experiment  Stations  has 
been  in  operation  since  1888. 

The  experiment  stations  are  therefore  parts  of  independent  State 
institutions,  each  doing  its  work  according  to  the  views  of  its  own  offi- 
cers regarding  the  requirements  of  the  act  of  Congress.  The  U.  S. 
Department  of  Agriculture  is  working  in  its  own  way  to  promote  the 
int(»rests  of  the  stations  and  give  the  results  of  their  work  to  the  people 
of  the  whole  country,  without  authority  to  direct  the  operations  of  the 
stations  or  even  to  restrain  them  in  case  they  waste  or  misapply  public 
funds. 

The  efficiency  of  the  stations  organized  under  the  act  of  Congress  of 
1887  has  in  general  corresponded  with  that  of  the  institutions  with 
which  they  have  been  united,  and  the  faithfidness  with  which  they  have 
worked  has  been  in  proportion  to  the  intelligent  interest  taken  in  them 
by  the  leaders  in  agricultural  progress  in  the  communities  where  they 
are  located. 

Undoubtedly  the  difficulties  connected  with  such  rapid  expansion  of 
experiment  station  work  as  has  occurred  in  this  country  during  the 
past  five  years  were  not  fully  appreciated  when  the  act  of  Congress 
creating  them  was  passed.  The  success  of  the  stations  established 
prior  to  that  act  had  been  so  marked  and  the  necessity  for  researches 
for  the  benefit  of  agriculture  seemed  so  urgent  that  it  was  hoped  that 
the  establishment  of  similar  stations  in  all  the  States  would  be  imuie- 
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diiitely  attended  witli  beneficent  results.  Exi)erience  has  shown  that 
much  preliminary  work  was  needed  in  some  parts  of  the  country  to  give 
the  people  a  just  conception  of  the  proper  functions  of  experiment  sta- 
tions, and  that  the  supply  of  thoroughly  trained  workers  for  researches 
in  agiicultural  science  is  not  even  yet  equal  to  the  demand. 

As  regards  the  advantages  which  the  stations  have  brought  to  the 
farmers,  the  Director  of  this  office  is  inclined  to  agree  with  those  who 
hold  that  thus  far  their  most  important  service  has  been  educational. 
The  station  bulletins  are  now  regularly  distributed  to  500,000  persons 
who  are  either  farmers  or  closely  identified  with  the  agricultural  indas- 
try.  Moreover,  accounts  of  the  station  work  are  given  and  discussed 
in  thousands  of  newspapers.  The  !New  York  Cornell  Station  alone 
estimated  sometime  ago  that  each  one  of  its  publications  directly  or 
indirectly  reached  more  than  half  a  million  readers.  Besides  this, 
hundreds  of  public  addresses  are  annually  made  by  station  officers 
before  farmers'  meetings,  and  the  results  of  station  work  are  taught  to 
thousands  of  students  in  the  agricultural  colleges.  Even  if  the  station 
bulletins  recorded  only  facts  well  know^n  to  scientists  and  advanced  agri- 
culturists, the  influence  of  such  a  far-reaching  system  of  popular  educa- 
tion in  agriculture  must  be  very  great.  So  vast  a  scheme  of  university 
extension  has  never  been  undertaken  in  any  other  line. 

The  stations  have  also  taught  the  farnu.T  how  to  help  himself.  In  a 
number  of  lines  their  work  has  shown  that  to  be  thor.-ughly  successful 
the  farmer  must  himself  be  an  experimenter,  and  that  the  time  will 
never  come  when  rules  can  be  f(n*njulated  which  will  do  away  with  the 
necessity  for  the  exercise  of  intelligent  judgment  in  the  practice  of 
agriculture.  This  has  been  notably  brought  out  by  the  experiments  in 
the  use  of  fertilizers.  Hundreds  of  farmers  have  already  made  experi- 
ments in  cooperation  with  the  stations  and  have  thus  learned  something 
about  proper  methods  of  experimenting,  and  have  given  their  neigh- 
bors valuable  lessons  on  the  way  to  apply  the  experience  gained  by 
scientific  investigators  to  the  pei'uliar  condition  of  individual  farms. 

But  the  stations  have  also  found  out  some  things  which  are  new,  and 
have  ])eri(>rmed  services  of  great  economic  value.  It  is  believed  that  a 
perusal  of  the  Handbook  of  Experiment  Station  Work,  above  referred 
to,  will  anii)ly  justify  this  assertion.  In  the  study  of  soils  and  ferti- 
lizers; in  the  tests  of  new  varieties  of  cereals,  forage  plants,  vegetables, 
and  fruits;  in  researches  on  the  composition  and  digestibility  of  feeding 
stnil's;  in  feeding  exi)eriments,  especially  with  pigs  and  dairy  cattle; 
in  investigations  in  dairying,  especially  regarding  means  for  testing 
milk  and  the  methods  of  cheese-making;  in  observations  on  plant  dis- 
eases and  injurious  insects,  and  in  experiments  on  the  repression  of 
tlu^se  foes  of  the  tarmer,  many  useful  results  have  been  reached. 

In  general  it  may  be  said  that  the  stations  are  in  better  condition 
than  ever  before  to  do  efficient  service  for  the  improvement  of  our  agri- 
culture. Experience  has  shown  the  need  and  value  of  experimental 
inquiries  in  the  lines  pursued  by  the  statu)ns,  and  the  economic  results 
liave  been  sufficient  to  justify  the  continuance  and  development  of 
ihcs(*  institutions  under  such  conditions  as  will  enable  them  to  do  their 

Uwist  us  ^f'^     '    »vk. 

itils    jO±MuriQB&  HAVING  COURSES  IN  AGRICUIiTURE. 

In  the  ell'ort  to  meet  the  needs  of  dilTerent  classes  of  farmers  the 
nstitutions  for  agricultural  education  have  tbund  it  desirable  to  estab- 
i<h  courses  of  study  directly  relating  to  special  agricultural  indnstrieB. 
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The  dairy  school  connected  with  the  College  of  Agriculture  of  th6 
University  of  Wisconsin  has  been  very  successful  and  is  attracting 
much  attention  from  educators  and  farmers.  On  request  from  this 
office,  Prof.  W.  A.  Henry,  dean  of  the  College  of  Agriculture  of  the 
University  of  Wisconsin,  has  prepared  for  this  r^ort  the  following 
brief  account  of  the  origin,  growth,  and  Dresent  condition  of  the  Wis- 
consin dairy  school : 

THE   WISCONSIN   DAIRY   SCHOOL. 

The  Wisconsin  dairy  school,  the  first  of  its  kind  in  America,  grew 
out  of  the  belief  that  wo  might  be  of  direct  and  great  help  to  the  dairy 
interests  of  our  Commonwealth.  A  study  of  the  dairy  instruction 
imparted  in  Denmark  showed  that  the  system  there  adopted  was  not 
^suitable  for  Wisconsin.  There  students  are  given  the  theory  of  dairy- 
ing at  the  school  and  the  practice  by  placing  them  one  or  two  in  a  fac- 
tory, where  they  serve  an  apprenticeship.  While  many  of  our  facto- 
ries in  Wisconsin  were  excellently  managed,  we  felt  that  the  student 
should  have  actual  practice  while  with  us  in  the  manufacture  of  butter 
and  cheese  under  skilled  instructors.  Such  a  system  is  very  expensive, 
but  no  other  seemed  to  meet  the  situation.  In  the  fall  of  1889  we 
advertised  that  wo  would  receive  dairy  students  during  the  winter  of 
181)0,  and  made  arrangements  for  a  small  class.  Two  students  regis- 
tered in  this  course,  and  the  venture  was  left  in  uncertaint}'-  at  the  close 
of  the  term.  Imagine  our  surprise  the  next  winter  when  spme  70  appli- 
cations were  received.  Our  accommodations  were  entirely  too  limited, 
and  members  of  the  legislature  visiting  the  school  promised  us  better 
iacilities.  The  result  was  the  Hiram  Smith  Hall,  named  in  honor  of 
liegent  Hiram  Smith,  of  the  State  University,  who  had  worked  faith- 
fully in  the  upbuilding  of  Wisconsin's  dairy  interests  and  especially  for 
this  school. 

This  building  has  a  frontage  of  95  feet  by  54  feet  in  depth,  and  is  3 
stories  in  height.  In  it  is  an  office,  a  room  with  lockers  where  each 
student's  work  clotbes  are  kept,  bath  rooms,  a  large  creamery  room,  a 
clieese-making  room,,  one  for  instruction  in  farm  dairying,  a  lecture 
room,  and  large  laboratory.  It  is  planned  to  accomnu  date  100  stu- 
dents, beside  those  taking  farm  dairying.  It  cost,  with  equipment, 
S<10,<'00.  The  building  is  heated  by  steam  and  the  power  furnished  by 
a  25-horse-power  engine.  The  creamery  room  is  3G  by  48  feet  in  area, 
with  walls  of  pressed  brick  and  floor  of  figured  tile.  Six  separators  of 
of  the  latest  pattern  stand  in  line  for  study  and  practice.  In  front  of 
these  are  the  churns,  butter- worker,  etc.  In  the  cheese  room  are  eight 
steam-heated  cheese  vats  of  300  pounds  capacity,  each  with  its  own 
complete  set  of  cheese-making  apparatus.  Ample  ventihition  is  pro- 
vided by  forcing  air  of  the  i^roper  temi)erature  to  each  of  the  rooms  by 
a  steam  fan. 

Let  us  follow  the  students  in  their  daily  round  of  duties.  Eight 
o'clock  iinds  100  students  in  their  seats,  each  dressed  in  his  snow-white 
working  suit  with  white  cap.  At  the  close  of  thelecture,  fifty  minutes 
in  length,  one  section  of  the  class  repairs  to  the  laboratory  for  drill  by 
a  si)ecial  instructor  in  milk  testing.  The  second  division  meets  in  the 
creamery  where  the  head  instructor  calls  the  roll  and  assigns  to  duties. 
Two  additional  instructors  stand  at  the  separators  drilling  tbe  squads 
that  meet  there.  The  fourth  instructor  directs  the  students  at  the 
churn  and  butter-worker.    The  third  division  of  the  class  is  met  in  the 
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cheeso  room  by  3  instructors,  who  watch  closely,  directing  each  opera- 
tion. 

The  term  lasts  twelve  weeks.  During  this  time  the  student  must 
pass  some  ten  written  examinations  and  several  oral  ones.  He  is 
watched  and  guided  at  every  point  and  kept  busy  all  day  long.  The 
student  who  has  passed  all  examinations  at  the  dairy  school  can 
become  a  candidate  lor  a  dairy  certificate.  To  secure  this  he  must  work 
in  a  creamery  or  cheese  factory  not  less  than  two  full  sessions  of  seven 
months  each,  during  one  of  which  he  shall  have  entire  charge  of  and 
be  responsible  for  the  cleanliness  and  success  of  the  factory.  He 
reports  the  operations  of  the  factory  monthly  on  a  blank  furnished  by 
the  dairy  school.  His  factory  is  visited  by  an  authorized  inspector, 
and  must  be  found  in  first  class  condition.  Filth  is  costing  the  dairy 
business  of  America  millions  of  dollars  annually;  no  student  of  our 
dairy  school  can  receive  a  certificate  whose  factory  is  not  neat  and  tidy 
in  all  respects.  If  the  applicant  fulfills  all  the  requirements  a  dairy 
certificate  is  issued.  At  tbis  writing  33  dairy  certificates  have  been 
granted,  with  a  large  number  of  candidates  still  working  for  them. 
Some  of  our  students  are  not  adapted  by  nature  to  pursue  daky- 
ing  as  a  business;  the  majority  of  them  are  succeeding  admirably.  In 
evidence  of  this,  a  large  number  of  awards  for  butter  and  cheese 
have  been  secured  by  our  students  at  the  World's  Columbian  Exposi- 
tion. 

Thus  far  nothing  has  been  said  of  our  course  in  farm  dairying.  In 
the  dairy  school  building  is  one  large  room  devoted  to  instruction  in 
this  line.  Mere  can  be  found  all  of  the  latest  forms  of  hand  separa- 
tors, apparatus  for  deep  setting,  small  churns,  butter-workers,  etc,  A 
special  instructor  is  required  for  this  line,  his  aim  being  to  turn  out 
practical  dairymen  as  required  on  the  farm.  These  students  spend 
much  time  in  studying  the  problems  of  the  feeding  and  breeding  of 
dairy  stock,  and  general  farm  management. 

In  all  there  are  required  eight  lecturers,  who  give  only  a  portion  of 
their  time  to  instruction  in  the  dairy  school,  and  nine  teachers,  who  give 
their  whole  time  to  instruction  in  the  laboratory  and  in  cheese  and  but- 
ter making.  Two  tons  and  a  quarter  of  milk  are  required  daily  for  the 
use  of  the  school.  The  expenses  are,  of  course,  very  heavy,  but  the 
good  accomi)lished  is  so  great  that  all  seem  well  satisfied. 

STATISTICS  OF   THE   COLLEGES  UAVING   COURSES  IN   AGRICULTURE, 

Under  the  provisions  of  the  acts  of  Congress  of  July  2, 18G2,  and 
August  30,  ISDO,  colleges  having  courses  in  agriculture  are  in  operation 
in  all  the  States  and  Territories.    In  14  States  separate  institutions  are 
maintained  for  white  and  colored  students.    The  total  number  of  insti- 
tutions having  courses  in  agriculture  in  the  United  States  is  G5.    The 
organization  of  these  institutions  is  so  varied  that  an  exact  classifica- 
Aon  of  them  is  impracticable.    In  a  general  way,  however,  they  may 
be  classified  as  follows:   (1)  Universities  having  colleges  or  depart- 
nents  of  agriculture;  (2)  colleges  of  agriculture  and  mechanic  artsj 
^'^)  colleg(\s  of  agriculture;  (4)  secondary  schools  of  agriculture.    In 
hese  institutions  the  college  course  in  agriculture  leading  to  a  degi'ee 
•overs  four  or  in  some  cases  three  years.    Shorter  courses  of  one  or  two 
^ears,  or  of  a  few  months,  are  also  provided  in  many  institutions. 
Special  courses  in  dairying  and  in  other  agricultural  industries  have 
>een  recently  established  at  a  few  of  the  colleges.    Some  institutions 
'xf>'  ^   ^»*(  ^nritn  -    »i«i.«n'^ja  iji  -r-^iioi     TicfnT^'tioT    i\  agricultural  Bnb|ject8 
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is  given.  In  a  number  of  States  courses  of  lectures  in  farmers'  insti- 
tutes held  in  different  localities  are  given  by  members  of  the  college 
faculty  during  the  winter  months. 

Tbe  total  number  of  officers  in  the  faculties  in  1893  is  1 ,282.  The  total 
number  of  students  is  17,623,  of  whom  3,160  are  in  the  courses  in  agricul- 
ture. The  graduates  from  the  courses  in  agriculture  in  1893  numbered 
205,  and  the  total  number  of  graduates  in  those  courses  since  the  estab- 
lishment of  the  colleges  is  3,016. 

The  total  revenue  in  1893  was  $4,024,132,  from  the  following  sources: 
United  States  (including  income  of  land  grant  of  1862  and  appropria- 
tion under  act  of  Congress  of  1890),  $1,463,215;  State,  $1,093,870;  local 
communities,  $10,003;  individuals,  $60,906;  fees,  $301,141;  farm  prod- 
uce, $116,625 ;  miscellaneous,  $958,372.  The  value  of  additions  to  equip- 
ment in  1893  is  estimated  as  follows:  Farm  implements,  $26,559;  build- 
ings, $1,035,589;  library,  $84,638;  apparatus,  $151,900;  live  stock, 
$16,276;  miscellaneous,  $66,675;  total,  $1,481,637. 

Owing  to  the  complicated  organization  of  many  of  these  institutions 
and  the  fact  that  the  students  in  agricultural  courses  are  in  many  sub- 
jects in  classes  with  students  in  other  courses,  and  that  much  of  the 
equipment  is  used  in  common  by  the  students  in  all  the  courses,  it  is 
impracticable  to  show  by  statistics,  with  exactness,  the  means  and 
facilities  for  strictly  agricultural  education. 

The  reports  received  from  the  colleges  during  the  past  two  years 
indicate  that  while  the  facilities  for  instruction  in  agricultural  courses 
have  been  increased  as  the  result  of  the  act  of  Congress  of  1890,  the 
number  of  students  in  the  regular  college  courses  in  agriculture  still 
continues  to  be  relatively  small  in  many  institutions.  On  the  other  hand, 
the  short  courses  are  increasingly  popular,  and  wherever  special  courses, 
as  in  dairying,  have  been  established  they  have  been  well  attended.  The 
success  of  the  schools  of  agriculture  having  a  curriculum  of  lower 
grade  than  that  of  the  college,  in  Minnesota,  Khode  Island,  and  Con- 
necticut, is  evidence  that  there  is  a  demand  for  institutions  which  will 
receive  students  directly  from  the  common  schools  and  give  them  train- 
ing in  agricultural  subjects  along  with  those  ordinarily  taught  in  high 
schools.  Experience  in  agricultural  education  in  this  country  during 
the  past  thirty  years  shows  that  colleges  of  agriculture  are  mainly  for 
those  who  have  the  means  and  the  leisure  to  gain  that  liberal  education 
which  will  fit  them  to  be  investigators,  teachers,  journalists,  and  man- 
agers of  large  agricultural  enterprises.  In  a  word,  the  colleges  are 
principally  useful  in  training  the  leaders  in  agricultural  progress.  This 
is  a  high  duty,  and  its  successful  performance  should  entitle  an  insti- 
tution to  the  gratitude  and  support  of  the  people.  But  there  is  need 
that  the  masses  of  our  agricultural  population  should  have  more  ample 
oi>portunities  for  education  in  agricultural  lines. 

The  experiment  stations,  through  their  bulletins  and  reports,  are 
doing  much  to  educate  the  adult  farmer.  The  colleges  also  are  doing 
more  each  year  in  what  may  be  called  university  extension  work 
through  farmers'  institutes.  As  the  demand  for  instruction  in  agri- 
culture increases,  the  colleges  will  undoubtedly  shape  their  courses  to 
meet  the  needs  of  the  farmers  as  far  as  this  is  practicable.  We  shall 
then  have  experiment  stations,  college  courses  in  agriculture,  schools 
of  agriculture,  special  schools  in  dairying,  animal  production,  etc., 
farmers'  institutes,  and  home  readings  as  the  complete  system  of  edu- 
cation for  the  farmer,  carried  on  under  the  auspices  of  the  university 
or  college. 

This  system,  however,  can  not  accomplish  the  most  good  for  the 
greatest  number  of  our  agricultural  population  until  the  courses  of 
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study  in  the  common  and  high  schools  of  the  rural  communities  are  so 
modified  as  to  give  the  farmers' children  that  elementary  training  which 
will  enable  them  to  appreciate  and  ap[)ly  what  the  experiment  station 
and  the  college  teaeh. 

The  countries  of  Europe  are  giving  much  attention  to  the  elementary 
instruction  of  farmers'  children  in  agricultural  subjects.  Teachers  are 
being  trained  in  normal  schools,  text-books  are  being  prepared,  and 
educational  helps  of  various  kinds  are  being  devised  in  France,  Bel- 
gium, and  elsewhere,  with  a  view  to  the  needs  of  the  masses  of  the  rural 
population.  There  are  dil!icult  pedagogical  problems  to  be  solved  in 
making  such  instruction  thoroughly  useful,  and  the  movement  must 
still  be  regarded  as  in  an  experimental  stage.  But  the  governments 
of  these  coui.tries  seem  to  be  thoroughly  in  earnest  and  awake  to  the 
importance  of  bringing  instruction  in  imi)roved  methods  of  agricaltors 
home  to  the  masses  of  the  farmers.  What  the  European  governments 
'are  doing  the  peoi)le  themselves  in  their  local  communities  might  under- 
take in  this  country.  By  i^roviding  that  the  children  in  the  common 
schools  should  learn  how  to  see.  to  use  their  hands,  and  to  adapt  means 
to  useful  ends,  and  that  the  farm  boy  or  girl  in  the  rural  high  school 
should  be  taught  in  outline  the  theory  and  i>ractice  of  agriculture,  an 
improvement  might  be  made  in  our  public  school  system  which  wonld 
sot)n  show  substantial  results  in  more  contented  and  prosi^erous  rural 
communities. 


STATISTICS   OF   AGRICULTURAL   SCHOOLS,    COLLEGES.   AND 

EXPERIMENT  STATIONS. 

List  of  ichooU  and  colleges  in  the  United  States  having  courses  in  agriculture. 


state. 


Alabama 


Arizona 


Kamo  (»f  institution. 


Locality. 


ApriniltJirnl   and  Mechanical  Col- 
lege! ol'  Alabama. 
StaU'  Xonnnl  and  Industrial  Scho<»l.; 
l'ni\  iTi^itv  of  Arizona ' 


Auburn 


Prt'sident. 


I 


AikiHisuH ]  Arkansas  Indo.'^trial  I'nivcrsity  . 


California  .. 

Colorado 

Connecticut 


Delaware 
Floii<la.. 


J'iranch  Normal  .SiIkmiI 

Coll«';:c  of  A^ricnlturo  of  the  Uni- 
versity of  California. 

The  State  Agricultural  College  of 
Colorado. 

Storrs  Ajzric.ultural  College 

Sliellield  Scientitic  School  of  Yale 
I'liiversity. 

Delaware  Collej^e 

Stato  «'ollege  for  C<dored  Students.. 

Florida  Slate  Agricultural  and  ^lo- 
chanical  (.'oHe:^e. 

Floi ida  State  Nomial  Scln)ol 

Georj;ia C i.or;;ia  St.ite  CoUegt.  of  Agriculture 

I      iiiul  Mechanic  Arts. 

Geor-ia  Industrial  College  for 
Colored  Youths. 

College  of  Agriculture  of  the  Uni- 
versity of  Idalio. 

(.'olb'iie  of  Agriculture  of  the  U«i- 
Vi-rsity  of  Illinois. 

School  of  Agriculture.  Horticulture, 
and  W'leriuary  Science  of  Purdue 
Vni\eTHity. 

Iowa  State"  C(dlege  of  Agriculture 
and  ^lechanic  Arts. 

Kansas  Stat^  Agricultural  (JoUege.. 

Ajirieultural  and  Mechanical  Col- 
lege of  Kentucky. 

State  Niimial  School 

T  '^uisiana    Statw     University    and 
^g^'""'*''*"*^  «»»\d  M'^b'^^'ca'  '?"l 


Normal 

Tucson I 

Favette\  ille 

Pine  r.iuir ; 

P.crkelcy 

FortCollina 


^Tanstldd... 
Mew  Jlaveu. 


Xewark j 

Hover I 

Lake  City 


Tallaliassee. 
Athens 


Idaho... 

'^linois  , 

"d.ana. 


ansas  . 


V" 


.1. 


■.V 


C«dlego 

Mo.scow 

Urbana 

I*afayette... 


Anics. 


Manhattan 
Lexington  . 


Frankfort 


"W.  L.  liroan. 

W.  Il.CoundU. 
T.  If.  Comstock. 
E.  H.  Murfoe. 
J.  C.  Corbin. 
M.  Kellogg. 

Alston  Ellis. 

15.  V.  Koons. 
Timothy  Dwightk 

A.  N.  Kaub. 
Weslev  WebK 
O.  Clule. 

T.  l)e  S.  Tuckw. 
U.  C.  AYhite. 

IL  K.  Wright. 

F.B.Cault. 

T.J.UurrilL 

J.  U.  Smart. 

W.  M.  Board ^*he«r. 

Goo.  T.  FairchUd. 
J.K.Fattenon. 

J.  U.  JaoktoB. 
J.  W.  Nk 
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State. 

Name  of  institution. 

Locality. 

President. 

Ltonislana....  ••••>• 

Southern  University  and  Agricul- 
tural and  Mechanical  College. 
The  Maine  State  Collejr© --- 

New  Orleans 

Orono 

H.  A.  Hill. 

M^ain<^  .,,-,,,-t - 

A.  W.  Harris. 

\f  nrvlnnd 

Maryland  Agricultural  College 

Massachusetts  Agricultural  College. 
Michigan  Agricultural  College 

College  of  Agriculture  of  the  Uni- 
versity of  Minnesota. 

School  of  Acriculture  of  the  Uni- 
versity of  Minnesota. 

Mississfpni  Agricultural    and  Me- 
chanical College. 

Alcorn  Agricultural  and  Mechanical 
College. 

College  of  Agriculture  and  Mechanic 
Arts  of  the  University  of  Missouri. 

Lincoln  Institute 

College  Park 

Amherst 

R.  W.  Silvester. 

Iff  Rssachu  setts. . ... 

H.  H.  GoodeU. 

T^Mchigan ...,. 

Agricultural  Col- 
lege. 
Minneapolis 

St  Anthony  Park. 

Agricultural  Col- 
lego. 
Westside ...... 

L.  G.  Gorton. 

MinnAAota. ........ 

Cyrus  Northrop. 
H.  W.Brewster. 
S.  D.  Lee. 

Mississippi .... 

Iff  issouri...... . .... 

CnlnmliJA  ^ , , ,  r . , . , 

Richard  H.  JesaA. 

Jefferson  City 

Bozeman ... . ... 

Inman  K.  Page. 
A.  N.  Rvou. 

Montana. .......... 

Montana  College  of  Agriculture  and 
Mechanic  Art^i. 

Industrial  College  of  the  University 
of  Nebraska. 

School  of  Agriculture  of  the  Ne- 
vada State  University. 

New  Hampshire  College  of  Agricul- 
ture and  the  Mechanic  Arts. 

Rutirers  Scientitic  School 

l^ebraska. ......... 

Lincoln 

Reno 

J.  H.  Can  field. 

Nevada ............ 

S.  A.  Jones. 

New  Hampshire  - . . 

New  Jersey 

New  Mexico 

New  York 

Durham  .......... 

C.  S.  Murkland. 

New  Brunswick  . . 
Laa  Crucea 

Ithaca  

Ralei  "h 

Austin  Scott. 

New  Mexico  College  of  Agriculture 
and  Mechanic  Arts. 

College  of  Agriculture  of  Cornell 
Universitv. 

The  North  Carolina  College  of  Agri- 
culture and  Mechanic  Arts. 

Agricultural    and  Mechanical  Col- 
lego  for  the  Colored  Race. 

North  Dakota  Agricultural  College. 

Ohio  State  Universitv 

Hiram  H;t<lley. 
J.  G.  Seli'.irman. 

North  Carolina  .... 

A.q.  n.  iladay. 

J.  0.  Cnr.sby. 

J.  B.  Power. 
V>^  H.  S-ntt. 

North  Dakota 

Oliio 

Greensboro 

Fargo 

Columbus 

Stillwater 

Corvallis 

State  College 

Kingston 

Providence 

Clemson  College.. 
Orangeburg  

Brookings 

Knoxville 

College  Station... 

Prairie  View 

Logan  

Burlington 

Clacksburg 

Hampton ......... 

Oklahoma  ......... 

Agricultural   and   ifechauical   Col- 
lege of  Oklahoma. 

Ore-ion  State  Agricultural  College.. 

Pennsylvania  Stale  College 

Rhode  Island   College  of  Agricul- 
ture and  2^lechanic  Art«. 

Department  of  Agriculture  and  Me- 
clianic  Arts  of  Brown  Uuiversitj'. 

Clemson  Agricultural  College 

College  of  Agriculture  and  Mechan- 
ic's Institute  of  Clallin  University. 

South  Dakota  Agricultural  College. . 

State  Agricult;:ral  and  Meclianical 
College  of  the  University  of  Ten- 
nessee. 

State  Agricultural  and  Mecbanic^il 
College  of  Texas. 

Prairie  View  State  Normal  School  .. 

Agricultural  College  of  Utah 

Univeisity   of  Vermont  and   State 
Agricultural  College. 

Virginia  Agricultural  and  Mechan- 
ical College. 

Hampton  Normal  and  Agricultural 
In>titute. 

"Washington    Agricultural  College 
and  School  of  Seience. 

We.^t  Virginia  Universitv 

11.  J.  l!:irlier. 

Ore'^'on 

John  M.  r.losa. 

Pennsylvania 

Khode*  Island 

South  Carolina 

South  Dakota 

Tcuue8seo  ......... 

George  W.  Athertoa. 
J.  H.  Washburn. 

E.  B.  Andrews. 

E.  V,.  Cmi^rhead. 
L.  M.  Duntou. 

L.  McLontb. 

C.  W.  Uabuey,  Jr. 

L.  S.  Ross. 

Texas  

I'lah 

L.  ('.  -Vntlerson. 
J.  W.  Saiii'.orn. 

Venuout 

M.  11.  Duckbaui. 

Virginia ....... .... 

J.  M.  McBrjde. 
H.  B.  Frissell. 

"Washin^jton 

"West  Virjjinia 

Pullman 

Morgan  town 

Kami  . ............ 

E.  A.  Bryan. 
P.  B.  Rrvnolds. 

The  West  Virginia  Coloreu  Institute. 

Colleire  of  A<:riculture  of  the  Uni- 
verc*ity  of  Wisconsin. 

College  "of  Agriculture  of  the  Uni- 
versity of  Wyoming. 

J.  K.  ('a!iU>»)cli. 

"Wis.niisin 

Madison 

Laramie  .   ....    . . 

C.  I\     A  il.i nm. 

W  voin!n!r.......... 

A.  A  tiubiison. 
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REPORT   OF   THE    SECRETARY   OF   AGRICULTURE. 


Additions  to  equipment  of  agricultural  schools  and  colleges  in  the  United  States  receiving 

aid  from  the  General  Government, 


State. 


Value  of  additions  to  equipmeut  in  1893. 


Farm 
imple- 
ments. 


Alabama  (Auburn) 

A  lubama  (Normal) 

Arizona • 

Arltnnsas 

California 

Colorado 

Connecticut  (Now  Haven)  . 

Connecticut  (Storrs) 

Delaware  (Newark) 

Delaware  (Dover) 

Florida  (Lake  City) 

Ilorida  (Tallabassee) 

Georgia  ( A  t  hens) 

Georgia  (College) 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky  (Lexington) 

Kentucky  (Frankfort) 

Louisiana  (Baton  Kouge) 

Louisiana  (Now  Orleans) 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota  (Minneapolis) 

Mississippi      (Agricultural 
Colle|;e) 

Mississippi  (Westside) 

Missouri  (Columbia) 

Missouri  (JeOerson  City)  ... 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina  (Kaleish) 

North  Carolina  (GreeuHboro) 

North  Dakota 

Ohio 

Oklahoma 

Oreg<m 

Peuiisylvaiiia 

Kliodc'  Island  (Kingston) 

SouthCarolina(Clem80u  Col- 
lege)   

South  Carolina  (Orangeburg) 

South  Dakota 

Tennessee 

Texas  (Collo-o  Station) 

Texas  (Prairio  View) 

rtah 

Vt'rnunit 

Virginia  (Blacksburg) 

Virginia  (Hampton) 

Washinjrton 

Vi'st  Vi  rgi  n  ia  (Morgantown) 
Vt'st  Virginia  (Farm)  .... 

NVisconaiu 


$420 


GOO 

H2 

600 

1,500 


Buildings. 


$7. 911 

"e.sbo 


47, 6C0 

3,500 

88,267 


2.715 
125 


2,039 
800 


3,635 


6,018 


Library. 


$3,276 
■""356 


6,000 
5(0 
552 
300 

1,338 


243 

63 

1,005 


Appara- 
tus. 


$6,986 


3,100 


10,000 

4,  r,oo 

611 

300 

4,554 


18 

917 

1. 021 


Live 
stock. 


$105 
"766 


100 


Miscella- 
neons. 


$108 


250 
487 


747 
808 


396 


TotaL 


$18,701 


10,700 

734 

64,200 

11.247 

88,738 

600 

12,638 

225 

201 

9,637 

2,320 


105 
89 


172.  500 
78,000 


2.000 


I 


3,  514 


2.000 

2,242 

498 


9.092 
6,000 
5,604 
5,265 
2,848 


400 


125 


500 
876 


3,431 
6,*  500 


12 

903 

100 

2,944 


1.205 
3,224  ! 
450 


300 


600 
1,543 


278 


741 


200 


200 


1,081 


1.331 
25.666 


750 

500 

109. 778 


116 

500 

225 

550 

1,008 

1, 59.) 

195 

92 


1,872 

122,  948 

5.432 

200 


121,  283 
750 


100 

2.000 

8,000 

14 

108 


100 
1,146 


790 
2,651 


V 


v-i"'«ing 


160 

165 

99 


26,559 


150,  OUO 
1,000 

15,000 
3,000 


14,200 


75,  000 
1,051 
5,000 


42, 518 


12,000 


500 


647 
5,847 

'i,*c66 


234 


2.  500 

843 

1, 534 

29 

774 

42, 400 

100 


4,000 

2,516 

12.387 

554 

1.513 


427 
195 


2,539 
'i,'485' 


88 


500 
300 

1.000 

4 

509 

1.650 


10,000 
2,000 

15,000 


507 
2,975 


200 
2,911 


1.834 


9.470 
1.327 
2,000 
1,120 
5,956 


93 
315 
953 


1,475 
909 


1, 135,  589 


84.638 


151,900 


400 


200 


300 

440 

3,460 


150 

2,000 

500 

2,500 
835 


90( 


20 


300 
350 


639 


16,276 


800 
6,288 
2,144 


175 


600 


1,332 


222 

402 

40, 911 


355 
250 


500 
5,000 


2,456 


1,000 

i,'666 


125 

75 

744 


66,675 


184,402 
84,165 

8.583 
14, 195 

»,004 


5.348 
4,127 
7,150 
5,363 


1,900 

7,178 

'27,760 


7,450 
5.191 

124«780 

805 

4.6n 

206,059 
8,296 
1,050 
3,450 

126,838 

1,583 

492 

162,500 
4,400 

40,500 
6.839 
1,030 

21,009 


80, 070 
6,785 
8,000 
1,910 

53.598 


378 

2,0.10 

14, 705 


1,481,637 


OFFICE   OF   EXPERIMENT   STATIONS. 


459 


The  locationSf  directors,  and  pt^incipal  Une»  of  work  of  the  agricultural  experiment 

Btations  in  the  United  States. 


State. 


Alabama  (College) 

Alabama  (CancbralEe)  . 
Arizona 

Arkansas 

California 


Colorado. 


Connecticut  (State) . . 


Connccticat  (Sturrs) . 


Delaware 


Florida . 
Georgia. 


Idaho... 
Illinois  . 

Indiana. 


Iowa. 


Kansas 


Kentucky 


Louisiana  (Sugar). 


Location. 


Auburn  .... 

Uniontown  . 
Tucson 

FayetteviUe 
Berkeley  ... 


Fort  Collins 


Kew  IlaTcn. 


Storrs 


Kewark 


Lake  City  . . 

Experiment 


Moscow 


Lafayette. 


Ames. 


Manhattan 


Lexington 


New  Orleans. 


Louisiana  (State) Baton  Bouge 


Louisiana  (North) 
Maine 


Maryland. 


Massachusetts  (State) 


Hftssaohusetts  (Hatch) 


Calhoun 
Orono  .. 


College  Park. 


Amherst. 


Amherst. 


Director. 


"W.  L.  Broun 


H.Benton  .. 
F.  A.  Gulley 


R.  L.  Bennett 


K  WHilgard 


Alston  ElllB 


S.  W.  Johnson ... . . 


W.  O.  Atwater. 


A.  T.  Keale 


O.  Clute 

K.  J.  Bedding 


v/*  X^t  f  OIL    •  •  •  •  •  •  ^m  •  •  • 


Champaign G.E.Morrow 


C.&  Plumb. 


James  Wilson 


Geo.  T.  Fairchlld 


M.  A.  ScoYcIl 


W.  C.  Stubbs 


W.  C.  Stubbs 


W.  C.  Stubbs  . 
W.H.  Jordan. 


R.  H.  MiUcr. 


C.  A.  Goessmann 


H.  H.  Goodell. 


Principal  lines  of  work. 


Meteorology ;  analysis  and  control 
of  fertilizers;  botany;  mycology; 
field  experiments. 

Field  experiments. 

Field  experiments  with  crops  and 
fruits;  irrijjation. 

Analyses  of  soils,  fertilizers,  and 
feeding  stuffs:  field  experiments 
with  crops  and  fruits;  veterinary 
science. 

Soils;  composition  and  cultivation 
of  field  crops,  grapes,  and  orchard 
fruits;  diseases  of  plants  and 
seeds;  composition  of  feeding 
stuffs;  entomology;  technology; 
drainage  and  irrigation. 

Systematic   botany;    meteorology; 
'field    experiments    with    crops; 
testing  varieties   of   vegetables 
and  fruits;    entomology;   irriga- 
tion. 

Methods  of  analysis ;  analysis  and 
inspection  of  fertilizers;  field  ex- 
periments;  analysis  of  feeding 
stuffs;  chemistry'  of  milk  and  its 
proilncts;  tests  of  forage  plants. 

Chemistry  of  foods  and  feeding 
stuffs;  bacteriologv  of  milk  ana 
its  products;  field,  experiments 
with  crops. 

Chemi»try ;  field  experiments  with 
crops;  norticulture;  diseases  of 
plants  and  animals;  dairying. 

Chemistry;  field  experiments  with 
cr(»pb;  uorticultuitj. 

Field  experiments  with  fertilizers 
and  crops;  horticulture;  dairy- 
ing. 

Field  crops ;  fruits  and  vegetables ; 
irrigation. 

Che'oiistrv ;  field  experiments  with 
crops;  horticulture;  diseases  of 

Slants;  feeding  experiments  and 
airj'ing. 

Field  experiments;  horticulture,- 
feeding  experiments;  diseases 
of  plants  and  animals. 

Chemistry;  field  experiments; 
horticulture;  diseases  of  plants; 
entomology;  dairj-ing. 

Field  experiments;  horticulture; 
diseases  of  plants  and  animals; 
feeding  experiments;  entomolo- 
gy. 

Chemistry;  analysis  and  inspec- 
tion of  fertilizers;  field  experi- 
ments; horticulture;  diseases  of 
plants;  entomology;  dairying. 

Field  experiments;  horticulture; 
sugar-making;  drainage;  irriga- 
tion. 

Chemistry ;  field  experiments ;  hor- 
ticulture; diseases  of  plants  and 
animals;  entomology. 

Field  experiments. 

Field  experiments;  horticulture; 
dise;:se8  of  plants;  digestibility 
of  feeding  stuffs;  feeding  experi- 
ments with  milch  cows  and  pigs; 
dair\'ing. 

Chemistry;  field  experiments  with 
fertilizers,  crops,  vegetables,  and 
fruits. 

Chemistry;  analysis  and  control  of 
fertilizers;  field  experiments; 
diseases  of  nlants;  analysis  of 
feeding  stuns;  feeding  experi- 
ments. 

Meteorology ;  field  experiments 
with  fertilizers  and  fruits;  ento- 
mology. 
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REPORT  OF  THE  SECRETARY  OF  AGRICULTURE, 


The  locationSf  directors,  and  principal  lines  of  toork  of  the  agricultural  experiment 

stations  in  the  United  States — Contii^aed. 


State. 


MichifT.in. 


Minnesota . 


Mississippi 


Missouri 


MontnTia.. 
Nebraska. 


Nevada 


New  Hampshire  — 
New  Jersey  (Stale), 


Location. 


Ajjricultural  Col- 
St.  Anthony  Park 


A'jricultural  Col- 
it'ue. 


Columbia. 


Bozemim 
Liucoln.. 


Reno 


Durham 

New  Brunswick, 


New  Jersey  (College) . .    New  Brunswick 


New  Mexico 

New  York  (State) 


New  York  (Cornell) 


Las  CniccB 
Geneva.... 


North  Carolina 


Itlinca. 


Director. 


L.  G.  Gorton . . 
W.  M.  Liggett 

S.M.  Tracy... 


E.  D.  Porter 


S.M.  Emory .. 
C.  L.  Ingcrsoll 


S.  A.  Jones. 


G.n.  W'hit«her 
E.  B.  Yoorhees  - 
Austin  Scott  .. 


n.  HacUcy  ... 
Peter  Collier. 


I.  P.  Roberts. 


Ilalcigh ;  U.B.  Battle. 


North  Dnlcota Fargo  . . , 

Ohio Wooster . 


Oklaliom.i 
Oregon  ... 


Stillwater  . 
Corvallis... 


Ponnsj^lvauia State  College 


Rho<lu  Iblaixl. 


South  Carolina 
South  DaUuta.. 

Tom'«'sHi'0 

'exa.s 

jX  - 


Kingston 


J.  B.  Power  . , 
C.  E.  Thorne 

J.C.Neal.... 


J.M.  Bloss. 


n,  P.  Armsby. 


C.  O.  Flagg 


CU'm;»on  College. 

BrookingH 

Knuw  illo 


Logfl^ 


D--  ' 


E.  B.  Craighead  .. 

L.  McLouth 

C.  F.  Van der ford. 
J.  H.  Council 

J.  "W.  Sal  '*"rii 

T        .    "1 .11. 


'Taj      . .  1 .  .  r 


Principal  lines  of  work. 


Field  crops;  vegetables  and  firoits ; 

ensilage ;  feeding  animals. 
Chemistry ;  field  experinients  with 

vegetables  and  fralts ;  'entomolo- 
gy; dairying. 
Botany ;  tield  experiments ;  feeding 

experiments ;  veterinary  science; 

entomology ;  dairying. 
Chemistry;  field  crops;  vegetables 

and  fruits;  feeding  exnoriments ; 

veterinary  science  and  practice. 


•»r' 


•  i1|»T         II 


Chemistry;  meteorology;  soils; 
tield  experiments;  entomology. 

Soils;  tield  crops;  horticaltore; 
diseases  of  plants;  entomology) 
dairying. 

Chcnii.Ntry;  field  experiments; 
feeding   exx)eriments;   dairyinflr. 

Ch«'niistrv;  analysis  and  control 
of  fertilizers;  field  experiments. 

Botany:  diseases  of  plants;  weodis; 
feeding  experiments  with  milch 
cows;  entomology. 

Field  cro])s ;  vegetables  and  fmitsi 
entomology. 

Chenii.stry:  meteorology;  analysis 
and  control  of  fertilizers;  field 
exj^erinieuts  with  fertilisers, 
crops,  vegetables,  and  fraits; 
diseases  of  planttt;  feeding  stuffs; 
dairying. 

Field  trops;  field  and  greenbonss 
ex])erinients  with  vegetables  and 
fruits;  feeding  experiments;  en- 
tomology; dairying. 

Chemist ly;  metebromgy ;  analysis 
and  control  of  fertilizers:  held. 
experinients  with  fertilizers; 
cro]is,  vegetables,  and  fruits; 
seed  testing;  analysis  of  feed- 
ing htufis. 

Botanj^;  field  experiments;  for- 
estry ;  dis<'ase8  of  plants. 

Fichl  «'xi)erimenta  with  fertilsers, 
cro];s,  vegetables,  and  fruits; 
entomology. 

Field  e\i>enments  with  crops, 
vegetahh  s,  and  fruits. 

Soils:  tield  experiments;  and  ento- 
mology. 

Chemistry ;  Analysis  of  fertilizers; 
fiehl  ex))eriment8;  compositioa 
of  feeding  stutl's;  feeding  experi- 
ments; dairying. 

Clieniistrv;  analysis  and  control 
of  fertilizers;  field expeii men ts; 
veter:nary  science  and  practice; 
agriculture. 

Analysis  and  control  of  fertilizers ; 
lirlil  exjM'riraents. 

Meteorology;  field  experiments; 
forestry ;  'entomcdogj- ;  dairying. 

Botany :  soils;  field  exi)eriments ; 
fee<lii;g  experiments. 

Field  experiments;  diseases  of 
])lants:  feeding  experiments; 
veterinary  science  anu  practice; 
dairying. 

Field  experiments;  feeding  experi- 
ments; irrigation. 

Cheiiiistrv :  analysis  and  control 
ol  fertilizers;  field  experiments; 
diseases  of  plants;  feeding  ex- 
periments; entomology;  dairy- 
ing. 

Field     experiments;      veterinary 

science  and  practice 
^eld  experiments ;  forestry. 
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The  looationt,  directors,  and  principal  lines  of  work  of  the  agricultural  experiment 

atationa  in  the  United  Statea — Continaed. 


State. 

Location. 

Director. 

Principal  lines  of  work. 

"West  Virginia Morgan  town 

J.  A.  Myers 

Analvsis  and  control  of  fertiliz«i*as 

Wisconsin.............    "Krndison 

W.A.Henry 

A.  A.  Johnson 

chemistry;  botany;  field  experi- 
ments; entomologj-. 

Chemistry;  soils;  field  experi- 
ments; feeding  experiments; 
dairying. 

Botany;  soils;  field  and  feedins 
experiments;  entomology;  irri- 
gation. 

Wyoming 

Lanuuio ....... 

Revenue  of  the  agricultural  experiment  atationa  in  1S9S, 


Stations. 


Alabama  (Collejie) 

Al.ibama  (Canebrakc)    . 

Arizona 

Arkansas 

L'aliiomia , 

Coioratlo 

Connecticut  (State) 

Connecticut  (Storrs)  ... 

Dela  waio 

riorida 

Georgia 

Idaho  

Illinoij   

Indiana 

Iowa   

Kansas  

Kei; lucky  

Louisiana    

Maiuc!   

Maryk'iTid    

MiJ.'.sachusetts  (St.nt')  . 
^lassnchusetts  (Ilalcb) 

Miriii^au 

Minnesota 

Mi8.si3dii>i<i 

Missouri 

Montcinn 


Revenue  for  1803  from— 


United 
States. 


$15,000 


15,  000 
15,  000 
15,000 
15,  000 
7,  SCO 
7.500 
15.  0.  0 
15.100 
15,  U(»0 
15,  UOO 
15,  000 
15. COO 
15.  t-00 
15,  0  0 
15.000 
15.000 
1.").  000 
15,000 


States. 


$8,417 
2,  500 


Indi- 
viduals. 


Fees. 


Farm     I  Miacella- 
protiucts.      noous. 


$l,nil 
8'0 
129 


18,810 


8,000  I ,  $'>,  130 


i.;;hO 


St'*)    , 
05 


5,  OUO 


2.  000 
1.'. 


t<0 


1,  532 


1,  5;)0 


4,  000  i  $4, 100 


3.165 
2,000 


15,  (KK) 
15.  too 
15.  000 
15,000 
15,000 


10, 000 


2.500 


1,COO 


604 

1.500  '. 

326 


'8S 


l,0iK) 

510 

1,037 


399 
1,152 


$450 

69 

112 


737 
41 


50 


402 


88 


944 


Total. 


$24,87S 
3,369 
15,241 
15.000 
33,81(1 
17,077 
21,671 
8,000 
15,095 
15,000 
22,000 
15,065 
15,  070 
16, 532 
16.500 
15,000 
1»,  171 
26,600 
15,326 
15,488 
13,500 
15,604 
17,  037 
15,000 
16,343 
16, 152 


Kehra>ika 

Keva«!a 

Is'ew  IIaini)8biro 

Kow  Jersi'v  (State)  .. 
IS'ew  Jersey  (Collej;e) 

Kew  ^Mexico 

Kew  York   (State)  ... 
Isew  York  (('oruell)  . 

Korlh  Carolina 

Kortb  Dakota  

Ohio 

Oklalioma  


1.5.000 
15,  000 
15,010 


118 
2.  0^.0 


1 5.  000 
15, 000 


11,000 


115 


Orejif  tn    _ 

I'eniisvlvania 

Kbo.le  Island  | 

South  Carolina   j 

South  Dakota   ; 

Tenuessco ' 

Tex.^s ' 

Yui\\ ;;'. ! 

T'-rniort _. 

Vii;:iuia 

"W  asiiin::t<in 

West  \  iriiinia _.- 

"Wisconsin *_  __ 

Wy 3miu;j J**  ,. 


Total 


15.  000 
15,0i;0 
15. 00 ) 
15,  UUO 
15,010 
15, 0;0 
15.  oaO 
15,  (.,00 
15.  <H)0 
15,  O'.SJ 
1.".0  U 
15,  mo 

!:>.  (00 

15.  000 
15.000 
15.0(>0 
15. 000 
15,0.0 
15.000 


(^,  500 


8,000 


400  . 

"4^6::8'; 


7, 172 
1,521 


2,  7i)2 
951 
480 


2,tl8 


2,246 
3.  8  2  :. 

3.750  ; 


705,000 


9,  542 


164,055 


4,003 


310 

5,  438 

203 


585 


564 
192 


56 


152 


4,  100  I  27,  621    43.  925 


4,44^ 


15.000 
15, 118 
17,000 
11.000 
15,000 
15. 115 
68,500 
15,585 
23,400 
15,564 
28,936 
15,000 
15,000 
24,  874 
27,528 
15,  480 
15.000 
17.818 
15.000 
17,246 
18.  832 
18, 750 
15,000 
19.525 
29,9^ 
15.293 


950,073 
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REPORT   OF   THE    SECRKTARY    OF   AGRICULTURE. 


Additions  to  the  equipment  of  agricultural  expei'imcnt  eiaiions  in  1S95. 


Stations. 


Alabama  (Colleee) 

Alabama  (Caueurakej . . 

Arizona 

Arkansas 

Calirornia 

Colorado 

Connecticut  (State) 

Connecticut  (Storra)  ... 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts  (State)  , 
Massachusetts  (Hatch) 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada  

New  Hampshire 

New  J  ersey  ( Stat  e) 

New  Jersey  (College) .. 

New  Mexico 

New  York  (State) 

New  York  (Cornell) 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Ilhode  iHland 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utiih 

Veniiont 

Virginia 

Wahhington 

West  \'irginia 

WiseonKin 

Wyoming 


Value  of  additions  to  equipment  in  1S93. 


Farm     I  ,'  .«,>« 

imple-     Building.    Library.'    ^P?*' 

ments.   I  I  j    ^^'^"®- 


$420 

105 

65 

GO 

5&ir 

82 


I 


$2, 696 


116 
179 
300 
951 
75 
78 
100 


146 
100 


580 


75 


8 
720 
733 
624 


$500 
36 


43 
254 

31 
365 


75 

455 

3,000 

3,000 


500 
50 


708 


574 


750 
2,744 


125 
423 


500 


93 
75 


1,079 
511 


1,200 


751 
13,000 


746 

750 

5,000 


400 

688 

14. 589 

750 


533 

62 

20 

225 

650 

149 

50 

2C0 

657 

250 

150 

160 

200 


$2,004 

50 

192 

50 

328 

214 


959 
354 


Live 
stock. 


$125 

"iso 

"260 


1,155 
150 
2H8 
200 
630 
426 

1,000 


501 


127 
33 


500 


120 


300 
396 


Miscella- 
ueoos. 


$50 

29 

141 


54 
125 

57 
396 


100 


315 


250 


1,099 
1,000 


205  |. 


49 
250 


445 


63 
2,000 


939 


100 

25 

176 

173 

81 

93 


406 
500 


387 
1,507 
500 
150 
200 
255 
153 
1,714 


328 


500 


350 
75 


100 


500 


499 

60 

260 

100 


1,090 
421 


8,093 


TotaL 


$5,020 

366 

294 

1.184 

1,870 

1,205 

490 

1,016 

1,594 

696 

8,720 

5,727 

875 

1,330 

400 

830 

3,186 

2,350 

150 

1,570 

800 

750 

3,814 


2,202 
784 


1,280 
16,500 


2,072 

2,840 

6,075 

500 

875 

1,116 

25,085 

3,489 


487 


458 


1,318 
224 


273 
34 


108 


Total. 


151 
43 


50 
9 

60 
258 
500 


375 
750 
617 
300 


184 

250 

75 


349 
149 


181 


442 

500 


175 
221 

750 


188 
87 


260 


89 

100 

45 


1,292 
825 
450 


222 

180 

18 


423 
730 
141 


5 
225 


16,860 
165 

684 


8,380 


69.578 


11,  216 


17, 672 


7,085  I   29,927 


2,865 
301 


052 

820 

1,050 

1,538 

2,800 


17,897 
2,225 
1,238 

133,858 
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REPORT  OF  THE  STATISTICIAN; 


SiB:  I  have  tlie  honor  to  submit  my  first  annual  report  as  Statisti- 
cian of  this  Department,  it  being  the  30th  annual  report  made  by  the 
head  of  the  Division  of  Statistics.  It  is  proper  that  I  should  express 
my  sense  of  the  great  responsibility  attached  to  the  important  posit 'on 
which  you  have  intrusted  to  me.  To  merit  the  confidence  thua 
bestowed  will  be  the  object  of  my  earnest  endeavor. 
Very  respectfully, 

Hen&y  a.  Eobinson, 

Statistici<ifL 
Hon.  J.  SiERLiNa  Morton, 

/Secretary. 


INTRODUCTORY. 

The  science  of  statistics  presents  a  vast  and  ever  extending  field,  th« 
cultivation  of  which  requires  strenuous  and  persistent  devotion  and 
eflbrt. 

The  agricultural  branch  of  statistics,  if  regard  be  had  for  the  basic 
importance  of  the  agricultural  art  or  industry,  is  the  i)rincipal  one  of 
the  group.  As  has  been  well  said,  "it  is  safe  to  assume  that  as  the 
proportions  of  the  value  of  agricultural  interests  are  to  all  interests,  so 
is  the  value  of  purely  agricultural  statistics  to  statistics  in  general.'' 
The  farming  population  of  this  country  comj^rises  nearly  one-half  of 
the  total  population,  and  the  products  of  the  farm  constitute  the  prin- 
cipal part  of  the  commodities  that  enter  into  the  channels  of  our  com- 
merce, both  domestic  and  foreign.  It  is  therefore  very  important,  in 
the  interests  of  the  whole  people,  that  agricultural  data  should  be  care- 
fully and  reliably  collected,  treated,  and  published.  The  system 
adopted  by  the  Department  of  Agriculture  for  the  collection  of  the 
data  referred  to,  while  it  may  not  be  the  best  conceivable,  is,  i>erhap8, 
when  expense  of  gathering  and  other  important  elements  are  taken 
into  consideration,  the  best  that  has  hitherto  been  attainable.  Sugges- 
tions will,  however,  be  submitted  in  the  near  future  looking  to  the 
attainment  of  more  exact  information  on  certain  important  points. 

*XoTE. — Owing  to  the  delay  in  providing  for  the  printing  of  the  Annaal  Report 
of  tlie  Department  of  Agriculture,  the  MS.  therefor  was  not  called  for  nt  the  nsual 
time,  namely,  the  close  of  the  calendar  year,  which  the  report  is  intended  to  cover. 
The  report  of  the  Statistician  being  among  the  last  reports  called  for,  the  MS.  -.va« 
not  submitt-ed  until  April,  and  that  officer  was  therefore  permitted  to  extend  hii 
report  so  as  to  cover  in  some  cnses  certain  facts  relating  to  a  dibtribution  of  cropi^ 
etc.,  up  to  and  including  March  1,  X894. 
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T/i:i  Depi^rtmenfc  l»ao  in  ita  stu-vicc  foi*  the  I'dlcctioii  of  inforniiition 
two  corp«  of  covrospoiidi^Trfcs,  o{r<5  of  ^vhk'li  reports  diroctly  to  the 
Statistician.  Tliis  cori>i,  whvii  IvVy  niimbers  30/H)0,  ixisd  is  oomposed 
of  4  i:.ciubera  i;i  cadi  (ff  f*,r>fJO  coisntir :,  tlip-^o  comprising  all  t!ie  eoua- 
tiosiij  tlio  United  ^i^tat^-^,  oxciept  a  R -v  hT:i>dred,  vvliich,  ca  account  of 
tlieir  urban  character  or  tlu'ir  scanty  i;opnhitioii7  h:lv<^  i>racticaliy  no 
agricultural  crops.  The  otlier  coriJS  consist:^^  aho  of  aboard  of  4me]a- 
bois  in  each  of  the  counties  of  tlio  diilerent  States  of  Iho  Union  who 
report  to  ofiitters  residing  in  their  resiiective  States,  and  entitled 
"  State  ai;rcnts  of  tlio  Department  (-f  Agriculture.''  It  is  tho  duty  of 
the:xe  oiTicers  to  consolidate  Ihij  returns  jjuido  to  tlieni  and  forward  tho 
result:^  to  tho  Statistician  for  his  nso  in  tl:i3  i)reparatio.i  of  all  returns 
for  publication.  A  s  a  further  means  of  apip/oxiinating  iucuracy,  resort 
ishjjd  in  some  cases  to  sele:*ted  fainiers  ju)t  re.icnlar  corre.-ipondents,  of 
whom  the  J>r.partnu*iit  Ivas  a  list  of  over  loO^oaO.  It  will  thu.4  bo  seen 
tliat  great  elTort  is  niade  to  f^ecuro  trustworthy  data,  and  the  eagerness 
with  v/hich  tho  iroverianent  reports  are  Lr>vaLted  by  thoso  especially 
interested  bears  strong  practical  testimony  to  the  success  attained. 

it  is  appropriate  in  this  conneclioa  t>)  say  that  the  demand  for  the 
Vivvit>iis  ropDrts  of  the  J)i  vision  of  Statistics  i s  i/i  excess  of  ability,  under 
l)rescnt  circumstiincf^,  to  sa]»p;y.  TJiis  demand  is  not  con  lined  to 
S<Miat<:)rSj  IJv'presentalivos,  ociiiois,  and  ]>ubiic.ists,  but  is  <;o:ieral  and 
l)opular.  A  \'ery  consiMcrable  ijart  of  tho  work  of  th<^  ofilitc,  however, 
arises  from  tlu)  special  demands  of  tho  iiation's  lawmakers  for  statis- 
tical information,  and  much  of  tliO  tiii.e  of  I;iv3  experts  in  research  in 
tho  emph>yment  of  the  J)ivision  (if  Statistics  is  devoted  to  tho  supidy 
of  this  dtmand.  Tho  recent  extniordinary  session  of  Congiess  caused 
an  unusual  doinand  u])t;n  this  division  for  statistical  data  ))ertinent  to 
subjects  of  legislative  discussion. 

Ill  addition  to  primary  investigations  at  home,  the  range  of  endeavor 
in  foK^ign  fields  1ms  been  and  will  be  contirtued.  The  demands  for  the 
compilation  of  foreign  statistics  are  oa  the  increase.  These  include 
iiupiiries  lelating  to  acreage^  ]>roduction,  and  rate  of  jnield  of  the  prin- 
cipal and  tho  luinor  cr(>ps;  to  tho  number  and  tt^e  i);()dncc  of  farni 
stock;  to  farm  wages;  to  wholesale,  retail,  and  farra  prices;  lo  quan- 
tities and  values  of  exports  and  im])orts;  to  customs  dnti<?s  on  agricul- 
tuj'al  pri>'Jui:-ls,  {:nd  to  a  variety  of  other  Xioints  of  econovnoim]>ort- 
ance.  To  satisfy  the  demands  for  this  inlbrmatiou  ctiraing  from  foreign 
and  dom<\stic  f^ources  requires  a  largo  amount  (.f  painstaking  labor, 
whi:-h  is  i)erformed  by  a  number  (jf  ('lerks  who  are  exx)erts  in  the  com- 
]>ihition  of  foreign  staiisrics.  The  recoids  of  foreign"  and  domestic 
iuve:;Tigations  have  been  init: cased.  Nismeious  inquiries  have  been 
rereivoii  during  the  ]  :ist  year  regauling  domestic.  crox>s  other  than 
co^n,  whejit,  and  oat:«.  llepr-rts  in  rehU  ion  to  rye,  barley,  but*kwheat, 
])otatf>;'s,  toVacco,  cjitton,  dud  hay  had  been  dropped  sinre  ISSrt.  Tho 
data  for  these  croi»s  wt»ro  collected  but  not  jaiblished.  In  tho  Decem- 
ber rj-i;i»rt  t-:o  -publication  i^f  the  u  -ual  data  in  regard  to  at  least  live  of 
tlic.  o  cr(>]^^  ivas  resniia  il.  Tdany  i:)quirics  a:c  juide  regar^ling  ndnor 
crops,  aTid  ic  is  desirable  th:it  the  means  of  extending  oa.r  investiga- 
tions in  the  direction  iii'licati  d  by  these  inquirie ;  j-IiouM  bo  saJ)}^Ued. 
ICve) y  cf;v>ri  Inas  l>een.  .M\d  v  ill  coalinuo  to  be  made  to  extend  our  work 
into  nevv'  fields,  with  a  view  of  idlimately  obtaining  all  u^eful  informa- 
tion as  to  the  agricultural  industry.  The  vahvj  of  the  minor  crops 
aggregates  millions  of  dollars  and  constitutes  a  very  considerablo  part 
of  the  farmer's  annual  iucome,  sj  that  reliable  and  definite  information 
in  regard  to  them  is  desirable.    They  embri.ce  tho  fruits,  small  and 
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great;  rice,  grasses,  fibers;  vegetables,  such  as  beans  aud  peas;  (h© 
dairy  and  poultry  products,  etc.  Of  course,  tlio  inclusion  of  Uieso  sub- 
jects in  our  iuvestigatious  and  reports  would  necessarily  involve 
increase  of  expense,  ibr  wLich  provision  should  be  made. 


CROPS  OF  THE  YEAR. 


MBTEOEOLOGT. 


The  meteorological  records  of  the  growing  season,  covering  the  period 
from  April  to  September,  inclusive,  have  been  compUed  ii-om  the  Monthly 
Weather  Review,  published  under  the  direction  of  the  Chief  of  the 
Weather  Bureau  of  the  department  of  Agriculture.  The  data  presented 
in  the  subjoined  tables  Bhow  that  there  has  been  during  the  period  of 
crop  growth  a  deOciency  of  rainfall  in  the  principal  agiicultural  districtSj 
except  the  Iforth  Pacilic  coast  region,  the  Ohio  VaUey,  and  the  Middle 
Atlantic  States.  In  the  Middle  Atlantic  States  there  was  an  excess  of 
rainfall  over  the  normal  during  tho  months  of  April,  May,  and  Sei>tem- 
ber,  which  more  than  balanced  the  aggregate  deficiency  for  July  and 
August.  In  the  Ohio  Valley  and  Tennessee  the  records  show  a  large 
excess  during  April  aud  May,  while  tho  rainfall  during  the  following 
mouths  was  either  normal  or  below  the  average.  The  Korth  Pacific 
coast  region  had  a  very  heavy  rainfall  during  April,  which  continued 
into  May,  while  foe  the  other  months  the  variations  either  above  or 
below  the  normal  were  slight.  The  rainfall  during  June,  July,  and 
August,  the  hottest  months  of  the  year,  was  generally  below  the  aver- 
age, and  the  damage  resulting  from  this  deficiency  in  many  sections  of 
tlio  country  was  considerable. 

The  complete  records  of  temperature  and  rainfall,  both  normal  and 
actual,  by  months,  for  the  various  distripts  of  tho  coontry,  are  presented 
in  the  two  following  tables : 

Tempera  (ure. 


April. 

Uay.       1       Ju-B. 

JbIj-. 

Aiignat. 

SoplcidtMr. 

DHIrlcti, 

diil! 

■S8. 

Sl 

"F. 

6B-a 

m^. 

iBsa. 

m^ 

issa. 

i^ 

\«a. 

J'i 

1801, 

Skti  Knelanrt 

MI.Iillu  AllautiD  S[Bl«. 
.Suiilli  AtL-iiitIa  SUt«... 

"F. 

"F. 

B2  4 

=  *■. 

70 -a 
7a '8 

78 -S 

ii 

63 -B 

es-B 
isT 

ea'i 

op, 

I' 

7S-0 
79 -B 

73'* 

SB'S 

71  ■» 
03-8 

70-* 

II 

M-B 
«'8 

4S-B 

SI 

S3 -3 

77 -e 

ll 

70-2 
7i-0 

n-t 

M-7 
6B-* 

'Si 

Wi 

7B 
71 -B 

mi 

M-B 

71 

09 -S 

"  F. 
73  S 

78 -8 

7*-* 

OB-B 

71-3 
08 -1 

B7-7 

"F. 

71-5 

77  ■» 

i:. 
f 
f: 

73 

?;:! 

Ofl-S 
M'7 

61   1 

IW'5 
76-8 

SI 
'i\ 

i 

ll 

"F. 

sa-s 

W'B 

KastctnGolf  SlaU«...- 
\«'K>lc'ni  Uulf  Stain... 

trt.iQV.UeyuidT™iBi. 

Ml 

oa-it 

EEil 

IB-T 
S9-9 

(H-S 

60 -T 

f. 

Ml 

*o-a 

45  J 

ti-t 

13  fl 
73-3 

B 
il 

ws 

7a  ■! 

't, 

SI -8 

79  ^ 

T.ovrr  I.aks  Ri'slan  .... 

X\.v>xl^\>>  R..siou.... 

S-nrlb.Ta  i'latcBuM;;!;; 
i;orth  l-adBe  Couc  Ba- 

S7'l 
S9-J 

OS 

SI 

eo'7 

il  Jd<Ue  PKlflc  Court  fii^ 

South  i'icifloCoMtBi- 
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PreciiHtatton. 


April. 

W^y.                J..«, 

July. 

Anput. 

DlBlrigU. 

nml. 

ISM. 

luul. 

1B93. 

i„ol. 

1898. 

un. 

Tn 

fn 

TTpperUiiaiaaippi  Tallay 

ia 

a '26 

i:S 

■S 

2M 

2B3 

-73 

1-a 

8«:iilL.tiiS'l..i» 

JlfcpKliloCiiiiE",;- 

j-au 

■ji) 

■U 

"- 

■lU 

" 

From  the  data  presented  iu  tLcse  two  tables  there  hnu  been  compiled 
a  Btateuieut  ehowiug  the  aggregate  rdiul'ull  duriug  tlie  six  moDths, 
A]>ril  to  September,  1893,  the  average  or  uornial  rainfall  for  the  same 
jieiiod,  aud  the  excesH  or  deflcieix^y  of  the  actual  rainfall  as  compared 
Ti'ith  the  normal.  For  the  purpose  of  comparison  the  correspondiQg 
data  for  1892  are  also  included  in  the  table.  In  the  gi'owing  season  m 
1S92  the  weather  was  characterized  by  an  excess  of  moisture  except  on 
the  Atlantic  coast  and  in  the  Western  Gulf  States.  These  con<litiona 
wcr<i  gi^iierally  reverued  duiiug  1893.  It  has  already  been  stated  that 
there  was  a  general  dettcieiiiry  of  moisture,  which  wa.s  attributable  chiefly 
to  the  cloudless  skies  of  June,  Jul.v,  and  August.  In  this  connection  it 
may  be  worth  noticing  that  througlumt  Western  Europe  there  prevailed 
a  severe  and  long-continued  drought  esirlior  iu  thes(;asi)u,  which  totally 
or  partially  ruiiiiiil  the  hay  crop  in  many  parts  of  Goiuiaiij-,  fSronoe, 
Belgium,  and  Fnghind. 

The  statement  showing  tin;  iigfiiegate  raiuiall  fur  the  jmncipal  agri- 
cultural districts  dnring  tlie  t^ix  months,  Ajiril  to  September,  1893,  aa 
comi)ared  with  189U,  is  iiresunted  in  the  following  lablo: 


A'jgrtijal 


in/ull/or  ikeptriud  .ljiiil-S,pltMbi-r 


Irni  Uuir  Siaii-H 

Valli-3  imil  Tiunu-xbie 

IT  Liiki- Ueuiio) 

LI  I.ak(<  KxL'li'ii 


.„„.,. 

.^. 

Unpu. 

cA«. 

iMkt,. 

IiuJUi. 

ZIKJ 

24  OZ 

was 

20-78 

DIVISION  OF    STATISTICS. 


469 


Tlie  aggregate  exc«ss  or  deficiency  in  rainfall  during  the  growing 
season  is  in  itself  not  sufficient  to  serve  as  as  index  of  success  in  the 
growth  of  the  fanner's  crops.  An  aggregate  deficiency,  however  large, 
does  not  necessarily  indicate  that  the  crops  have  been  snfTerin^  for 
waut  of  rain.  If,  e.  g.,  the  supply  of  moisture  during  April,  May,  Jane, 
and  July  has  been  about  normal,  and  the  deficiency  occurred  durine 
Augut>t  and  September,  conditions  for  crop  growth  may  be  considered 
favorable,  although  the  shortage  in  the  aggregate  precipitation  would 
seem  to  indicate  the  contrary.  It  will  thus  be  seen  that  the  distribu- 
tion of  the  rainfall  is  quite  as  important  a  factor  as  the  total  supply. 
The  appended  table  shows  the  departures  of  temperature  and  rauuaU 
ttom  the  uormal  for  the  six  months,  April  to  September,  1893. 

Depariare  of  teiaiierature  and  preoipiUtlioH  from  the  normal. 


April.             1             Mbj. 

lm,„. 

Tempera  j  Preclpi- 

tin*. 

Freoipl- 
»tion. 

"  F. 

+  -9 

+3  2 
+3« 

+1'4 

^3-7 
+  1-8 

13-2 

Pr«lpi- 

UtiDD. 

■F. 
-1-8 

-  F. 
— I'O 

+1-3 
+  1-4 
+  ■* 

Inthu, 

+1T 

+l;B 

— I'S 
-T-3 

-5  8 

$ 

-4  4 

—a* 

+  ■1 

+3-S 

-s 
-It 

0 

ill 

+? 

-li 

~A 

—s 

-I 

Jul)-. 

Augnal.           1        SeplemlxT. 

Tfmpeta, 

Pceolpi- 

''ZfT 

'SS:  ''S?" 

Titelpi. 

"F. 
-■6 

1! 

1! 
II 

-■9 
—  ■» 

Inehn. 

"F. 
+1 
-■3 
-■8 

+  a 
+  a 

V. 

Imhti.        o  F. 

IntMa. 

+1-2 

3', 

+1- 

+  ;2 

il 

+a-4 

+1-4 

+3 
~2S 

3^ 

Wvslrrn  tJiilf  Ntiiiva 

— 1-B 

-t 

+  - 

+  ■ 
+  ■ 

-f 
+  •* 
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MONTH lA'   KKCOKD. 


April. — In  the  South  Atlantic  anil  Gulf  States,  and  on  the  Southern 
Slope,  the  month  was  warmer  than  the  average,  the  latter  Bection 
reporting  the  warmest  April  on  record.  In  nearly  all  the  other  sections 
the  temperature  was  below  the  average,  the  extreme  Northwest  and 
the  jMiddle  and  Northern  Plateau  reporting  the  coldest  Axiril  on  record. 
In  the  South  Atlantic,  Eastern  Gulf  States,  and  the  Southern  Slope 
the  month  was  unusually  dry ;  while  cold  and  wet  weather  interfered 
with  farming  operations  in  New  York,  the  Ohio,  Upper  Mississii)pi  and 
Missouri  valleys,  and  in  western  Colorado,  Utah,  and  Washington. 
Heavy  snowstorms  were  reported  in  New  England  and  New  York  on 
the  7th,  the  Northwestern  States  on  the  11th,  12th,  19th,  and  20th,  the 
Cascade  Mountain  region  and  Washingtim  on  the  20th  and  2l8t. 

May. — The  month  was  colder  than  usual,  except  on  the  Southern 
Slope.  Frost  was  reported  as  far  south  as  the  northern  parts  ot  the 
South  Atlantic  and  Eastern  Gulf  States  on  the  4th  and  17th  to  19th, 
and  central  Arkansas  on  the  2d,  3d,  and  17th.  Rainfall  exceeded  the 
normal  cxcei)t  in  tlie  Upper  Lake  Region,  the  Missouri  Valley,  the 
Northern  and  Middle  Slope,  and  California.  The  eflects  of  drought 
began  to  bo  felt  in  central  and  western  Kansas,  the  buiall  grain  and 
grass  crops  being  damaged  by  the  want  of  rain. 

June, — The  temperature  during  this  month  was  above  normal  from 
the  interior  of  the  Middle  Atlantic  States,  over  the  Lake  Region  and 
Mississippi  Valley,  Minnesota  and  the  Dakotas,  and  the  Southwest. 
At  some  of  these  localities  the  month  was  the  warmest  June  on  record. 
Frost  was  reported  in  New  England  on  the  8th  and  29th,  in  central 
Ohio  and  lower  Michigan  on  the  7th.  The  rainfall  was  generally  below 
the  average,  except  in  the  South  Atlantic,  the  Western  Gulf  States, 
tlie  extreme  Northwest,  and  the  North  Pacific  Coast  Region.  At  stations 
in  Rinitheastcrn  Virginia  and  eastern  South  Carolina  the  monthly  rain- 
fall was  t]\Q  greatest  on  record  for  June.  Hot  winds  damaged  crops  in 
central  Nebraska  on  the  7th,  in  South  Dakota  on  the  8th  and  29th,  and 
in  North  Dakota  on  the  19th  and  23d. 

July. — This  month  was  colder  than  usual  in  New  England,  the  Mid- 
dle Atlantic  States,  Florida,  the  Western  Gull  States,  and  on  the 
Pacific  Slope.  In  the  other  sections  the  temperature  was  above  normal, 
b<M'ng  the  highest  on  record  for  this  month  at  places  in  North  Carolina, 
Kentucky,  and  central  Texas.  The  month  was  exceptionally  dry  over 
the  greater  part  of  the  country.  The  drought  damaged  crops  in  the 
Atlantic  States,  Alabama,  the  Ohio  Valley  and  Tennessee,  southeast- 
ern ^Missouri,  Arkansas,  central  Texas,  southern  Kansas,  western 
Nebraska,  southwestern  Dakota,  Utah,  and  Idaho. 

Avgust. — The  temperature  did  not  vary  greatly  from  the  normal,  the 
largest  departures  being  1  degree  above  normal  in  the  Middle  Atlantic 
States  and  1-1  degree  below  normal  in  the  Middle  Slope  and  Southern 
IMateau.  The  rainfall  was  below  the  average,  except  in  New  England, 
the  South  Atlantic  States,  and  the  Lower  Lake  Region.  The  injurious 
drought  of  the  preceding  month  thus  continued  to  tlie  middle  of 
Augnst,  and  had  generally  lasted  from  eight  to  eleven  weeks,  before 
it  was  broken  by  rains  in  Kentucky,  Illinois,  Indiana,  Ohio,  Michigan, 
and  JMissouri.  A  hurricane  that  X)assed  along  the  Atlantic  coast  dur- 
ing the  last  part  of  the  month  did  much  damage  in  the  South  Atlantic 
States.  The  destruction  to  crops  and  property  exceeded  83,000,000, 
and  tliere  was  a  loss  of  human  life  aggregating  nearly  2,000. 

JSc2>t€mbcr. — The  month  was  wanner  than  usual  throughout  the  inte- 
nor  of  the  country.    On  the  Pacific  Coast  it  was  below  normal.    The 
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rainfall  was  above  normal  in  Maine,  the  interior  of  iTorth  Carolina, 
northern  Georgia,  western  Tennessee  and  Kentucky,  southeastern 
Louisiana,  and  southwestern  Alabama.  A  protracted  drought  pre- 
vailed over  all  sections  of  !N'ebraska  from  the  1st  to  the  20th  of  Sep- 
tember. In  Ohio  the  drought  was  rei)orted  as  damaging  pastures  and 
crops. 

CROP   REVUJW. 
WHEAT. 

The  condition  of  the  crop  1892-'1>3,  as  reported  in  December,  1892, 
was  87*2.  The  condition  for  the  same  month — December — in  the  year 
1890  was  98-4,  and  the  succeeding  crop  of  1890-'91  was  611,780,000 
bushels.  In  December,  1891,  tlie  condition  of  the  crop  was  85*3,  or  13 
points  lower  than  that  of  the  previous  year.  The  succeeding  harvest 
showed  a  total  yield  of  515,949,000,  which  is  a  little  over  84  per  cent  of 
the  crop  of  1891.  If  the  December  condition  of  winter  wheat  governed 
the  prognosis  of  the  succeeding  harvest,  the  crop  of  1892-'93  should  have 
been,  in  round  numbers,  407,000,000  bushels  instead  of  390,000,000,  as 
reported.  A  very  considerable  portion  of  the  area  was  sown  late,  and 
the  winter  was  generally  unfavorable  to  the  crop. 

In  Kew  York  the  conditions  were  generally  good  at  time  of  seed- 
ing, though  the  latter  part  of  the  fall  was  dry,  checking  growth.  The 
winter,  however,  was  favorable,  being  equable  and,  through  a  generous 
supply  of  snow  spread  over  a  large  territory,  affording  ample  pro- 
tection and  insuring  good  condition  for  an  early  and  vigorous  start. 
Much  the  same  conditions  existed  in  Kew  Jersey,  for,  although  less 
top  was  formed  in  autumn  than  usual,  the  protection  from  snow  kept 
the  crop  in  excellent  state  for  growth  in  early  spring.  In  neither  of 
these  States  was  there  any  damage  from  fly  worth  noting.  The  soil  in 
jMarylaiid,  Virginia,  and  North  Carolina  was  generally  too  dry  for  seed- 
ing and  germination,  but  in  all  of  these  States  the  snow  covering  was 
good  during  most  of  the  winter^  which,  on  the  whole,  was  severe.  In 
these  States  the  crop  emerged  Irom  its  winter  coverings  looking  well. 
In  South  Carolina  the  soil  was  in  favorable  condition  for  planting, 
except  in  sections  where  the  drought  in  the  early  part  of  the  planting 
season  and  the  cold  of  the  latter  part  retarded  germination  and  growth. 
In  Arkansas  the  plants  wintered  only  fairly  well,  and  as  there  was  but 
little  snow  protection,  they  were  exposed  to  alternate  thawing  and 
freezing.  The  sowing  was  late  in  many  localities  by  reason,  first,  of 
drought  and,  later  on,  wet  weather,  which  made  preparation  of  the  soil 
more  than  usually  difficult.  In  the  South  generally  the  winter  condi- 
tions were  not  unfavorable.  In  Kentucky  the  soil  generally  was  too 
dry  for  successful  seeding  and  germination.  There  were  a  few  coun- 
ties, however,  that  presented  notable  exceptions. 

In  Ohio  the  seeding  season  was  too  dry  for  the  proper  preparation  of 
the  seed  bed.  In  some  localities  the  seed  did  not  come  up,  while  in 
most  others  the  germination  was  slow,  and  the  plant  entered  the  winter 
under  unfavorable  auspices.  The  seeding  conditions  in  the  States  of 
Michigan,  Indiana,  Illinois,  and  Iowa  were  much  the  same  in  the  fact  of 
a  generally  deficient  moisture,  resulting  in  tardiness  of  germination 
and  weak  growth  to  the  very  edge  of  the  winter;  and  in  these  States 
the  winter  was  severe.  In  Missouri  sowing  was  generally  two  weeks 
later  than  usual  because  of  the  prevalent  dryness,  and  the  soil  was  dry 
and  cloddy.  The  rains  of  October  improved  the  condition  of  the  early 
sown,  but  grain  sown  afterwards  did  not  get  a  sufficiency  of  growth  and 
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strength  to  enable  it  to  withstand  the  severe  cold  of  the  winter.  It 
therefore  came  forth  in  early  spring  in  a  weakened  condition  and  maoh 
of  it  was  winter-killed.  In  Kansas  the  ground  throughout  the  State, 
except  in  a  few  localities,  was  too  dry  for  a  proper  preparation  of  the 
seed  bed,  and  the  weather  being  both  dry  and  cold  during  the  winter, 
geniiination  and  growth  were  seriously  retarded.  In  the  western  ana 
Bome  of  the  central  counties  where  the  planting  was  late  the  seed  had 
not  si^routed  so  late  as  April,  and  some  did  not  sprout  at  all.  Daring 
the  winter  in  what  is  known  as  the  "  wheat  belt"  of  the  State  there  was 
very  little  protection  from  snow,  and  the  crop  came  from  its  "  winter 
quarters"  in  a  poor  condition. 

The  fall  conditions  in  Nebraska  were  of  the  same  general  character 
as  those  which  prevailed  through  the  western  wheat  belt.  Early  sown 
entered  winter  in  fair  condition,  but  most  of  the  late  sown  was  slow  in 
germiiiation  (much  of  it  never  sprouted  at  all),  and  entered  upon  winter 
in  a  comparatively  feeble  state.-  This  was  due  almost  entirely  to  the 
eilTocts  of  drought  upon  the  soil.  In  Washington  and  Oregon  the  win- 
ter protection  was  excellent,  but  the  fall  was  dry  and  germination 
thereby  aftected  adversely.  In  California,  owing  to  the  irregular  and 
ino])i)ortune  fall  of  rain,  the  general  condition  of  the  soil  for  seeding 
and  germination  was  not  favorable.  In  some  parts  the  weather  was  too 
wet,  in  others  too  dry,  and  in  others  unseasonable. 

Througliout  the  Eastern,  Middle,  and  Northwestern  States  the  crop 
was  generally  well  covere<l  with  snow,  but  over  large  areas  the  benefit 
thus  afforded  was  fully  offset  by  the  excessively  cold  winter,  high  winds, 
which  in  some  regions  tore  the  crop  from  its  bed,  and  the  alternate  thaw- 
ing and  freezing  which  occurred  over  extensive  areas  during  the  months 
of  February  and  March.  As  it  was,  the  early  spring  condit-ion  was  very 
low  compared  with  the  records  of  previous  years,  in  Kxct  only  1*4  per  cent 
higher  than  that  of  lvS85,  which  was  the  lowest  April  condition  ever 
reported.  The  May  and  June  reports  showed  a  decline  from  the  low 
April  condition.  In  July  there  was  a  slight  rally,  bringing  the  indica- 
tions up  a  YGry  slight  fraction  above  the  gloomy  spring  prospects,  fol- 
lowed by  a  steady  decline  thereon  until  harvest  time. 

One  ell'ect  of  the  drought  and  the  severe  winter  was  the  abandonment 
of  a  very  considerable  portion  of  the  area  sown  and  the  substitution  of 
other  crops.  This  was  done  notably  in  the  States  of  Missouri,  Kansas, 
Nebraska,  Indiana,  and  Illinois,  and  to  some  extent  in  other  States. 
Some  damage  from  the  Hessian  fly  occurred  in  a  few  States,  Ohio, 
IndiiiJia,  Illinois,  and  Michigan  being  among  the  number,  and  from  the 
chinch  bug  in  Kansas. 

In  the  spring  wlieat  region  sowing  was  generally  late  because  of  a 
cold,  backward,  unfavorable  spring,  and  inconsequence  of  this  fact  and 
the  low  prices  of  wheat  some  reduction  of  the  usual  area  devoted  to  the 
crop  was  niade.  In  some  ])arts  of  the  region  the  late  seeding  and  slow 
germination  Avere  due  to  a  lack  of  moisture,  while  in  others  these  effects 
follow(*d  cold,  wet  weather.  The  month  of  June  showed  improvement 
in  condition,  but  this  wns  succeeded  in  July  by  a  decided  decline,  which 
continued  to  the  end  of  tlie  season.  The  condition  of  both  spring  and 
winter  wheat  at  the  harvest  point  was  the  lowest  since  1885. 

Condition  of  winter  ivheat. 


Year. 


1892 
1893 


April. 

^i»y. 

1 

■      81-2 

77-4 

1 

84 
75-3 

I 


Juii(».     July. 


Septem- 
uer. 


R8-3         89-6 
75-5  1      77-7 


87  •« 
7«l 
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CORN. 

The  corn  crop  was  planted  rather  late  because  at  the  usual  planting 
time  the  weather,  varying  with  localities,  was  either  too  cold,  too  we^ 
or  too  dry.  Nothwithstandiiig  the  late  planting,  the  crop  made  fine 
progress  through  the  month  of  June,  and  the  July  average  of  condi- 
tion was  the  highest  for  that  month  of  any  year  since  1887.  The  latter 
part  of  June  or  the  first  of  July,  however,  witnessed  the  beginning  of 
a  season-  of  drought  that  for  prevalence  and  persistence  has  not  been 
surpassed,  if  even  equaled,  for  a  number  of  years.  After  July  a  pro- 
nounced decline  in  the  condition  of  the  crop  was  manifest,  and  this 
decline  continued  without  interruption  to  the  harvest  time. 

The  October  report  showed  a  falling  off  from  the  July  returns  of 
condition  of  over  18  points.  The  unfavorable  conditions  of  the  sea- 
son were,  however,  somewhat  compensated  by  an  increase  of  acreage, 
as  compared  with  the  previous  year.  This  increase  as  shown  by  flie 
July  returns  was  not  net.  A  very  considerable  subtraction  therefrom 
must  be  allowed,  as  much  of  the  crop  planted  was  cut  for  fodder  or 
failed  outright,  so  that  the  aggregate  yield  was  not  improved  thereby. 
The  quality  of  the  crop  varied  greatly  in  the  principal  maize  States 
from  "worthless''  to  "the  best  crop,"  and  the  yield  from  5  to  60  bushels 
per  acre.  This  variation  was  due,  to  no  inconsiderable  extent,  to  the 
condition  of  the  soU  when  the  corn  was  planted  and  the  drought  struck 
it.  The  soils  that  were  best  prepared  for  planting  withstood  the  dry 
season  much  the  best,  illustrating  the  advantages  to  be  gained  from 
thorough  cultivation. 

The  condition  of  corn  as  reported  for  the  years  1893  and  1893  is 
shown  in  the  following  table : 

Condilion  of  com. 


Tear. 


1892. 
1893. 


July. 


81-1 
93-2 


August. 


82-5 
87 


^^IT'  '  ^*<>^- 


79-6 
76-7 


79  t 

76-1 


The  following  table,  showing  condition  in  the  principal  maize-pro- 
ducing States  for  the  same  years,  is  given  for  further  comparison: 


States. 


Kew  York 
Virginia.. 
Georgia- -. 

Texas  

Tennessee 
Kentucky 

Ohio 

Indiana... 
Illiuoia  ... 

Iowa 

Missouri.. 
Kansas  ... 
Kebraska . 


Ju 

ly- 

August. 

September. 

1 

1892. 

1893. 
93 

1892. 
90 

1893. 

1892.    1893.  ; 

90 

92 

89     80  1 

96 

96 

90 

90 

78 

74 

95 

97 

97 

88 

98 

83 

95 

89 

94 

75 

93 

71 

92 

92 

92 

86 

92 

76 

93 

90 

90 

86 

8.3     75  ! 

80 

93 

81 

85 

79 

64  1 

72 

96 

74 

79 

75 

59  , 

70 

92 

73     81 

70 

64 

75 

98 

79     102 

78 

96  ! 

75 

92 

83 

95 

82 

92  1 

81 

93 

81 

82 

70 

73  ! 

84 

94 

80 

84 

76 

71  I 

October. 


87 
76 
95 

93 
S9 
81 
SO 
77 
71 
79 
82 
70 
78 


189t. 


71 
M 
71 

75 
7S 
70 
91 
M 


«4 


OATS. 


The  area  devoted  to  oats  has  been  slightly  increased  as  compared 
with  that  of  1892.  In  condition  also  the  crop  started  with  a  slight 
advantage  over  that  of  the  previous  year,  which  was  not  maintained, 
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however.  Tlio  fall  from  June  and  July  eonditious  ( whicli  were  88'9  and 
88*8.  respectively)  as  shown  by  the  September  returns  was  rapid  and 
precipitous.  There  occurred  in  the  brief  space  of  two  months  a  change 
for  the  worse  of  11  points,  and  the  croj)  approached  harvest  with  a  con- 
dition of  74'9  against  88-0  in  June,  and  against  78-0  for  the  same  month 
(September)  in  the  year  1892. 

A  comparison  of  conditions  of  this  year's  cro^)  with  that  of  1892  is  as 
follows : 

Condition  of  oats. 


Tear. 

- 

Juno. 

88-5 
88-0 

July. 

August. 

Septem- 
ber. 

1892 

87-2 
88  8 

80-2 
78-3 

78*9 

1893 

74-9 

BT-CKWIIEAT. 

Buckwheat,  the  least  of  our  cereal  crops,  showed  an  August  condi- 
tion of  88-8,  from  which  it  declined  until  it  stood  in  October  at  73*5,  a 
fall  of  a  little  over  15  points.  The  August  returns  showed  a  decrease  in 
the  acreage  as  compared  with  1892  of  nearly  6  per  cent.  The  product 
for  the  year  1893  is  about  an  average  one. 

RYE. 

The  general  conditions  that  affected  other  cereals  detrimentally  were 
not  so  apparent  in  connection  witli  the  rye  crop.  The  average  yield  x>er 
acre  as  given  in  the  October  returns  showed  an  increase  over  that  of 
the  year  1892,  being  13'3,  against  12-7  bushels  in  the  October  report 
of  last  year.  There  was  a  decrease  in  the  breadtli  sown,  as  comi)ared 
with  the  previous  year,  of  some  6  points.  The  June  condition  was 
8'1'6.  The  September  or  harvest  condition  averaged  82  per  cent,  a 
very  slight  fall  compared  with  that  of  other  grains. 

BARLEY. 

The  June  returns  indicated  a  decrease  in  the  breadth  devoted  to 
barley  of  about  5  points.  The  condition  reported  in  the  same  month 
was  88-3  per  cent,  from  which  it  declined  to  83'8  in  September,  losing 
but  4^  points  during  the  unfavorable  season. 

POTATOES. 

The  first  returns  relating  to  the  potato  crop  in  July  showed  an  increase 
of  area  of  a  little  over  1  per  cent  over  that  of  1892,  The  shortage  of 
the  crops  and  the  high  prices  of  the  previous  years  tended  to  an 
,  Snlargement  of  breadth,  wliich  was  checked,  however,  in  some  sections 
by  a  scarcity  of  seed.  The  reported  condition  in  July  was  94'8,  about 
the  average  for  a  series  of  years.  The  October  condition  showed  a 
decline  since  July  to  71*2,  a  fall  of  23-(3  points.  The  crop  is  below  an 
average  one,  due  to  the  uneven  and  untimely  distribution  of  moisture. 

THE    GRASSES. 


Owing  to  the  droughty  condition  in  the  fall  of  1892,  the  deficient  pre- 
cipitation except  on  the  Pacific  slope,  during  the  winter  months,  and 
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the  unusually  cold  \7intcr  and  backward  spring,  tlio  growtli  of  grass 
on  spring  pastures  and  mowing  lands  was  seriously  retarded.  Excej)- 
tions  are  to  be  noted  in  localities  which  had  the  advantage  of  a  con- 
tinuecl  snow  protection.  The  Juno  returns  showed  a  condition  some- 
what lower  than  that  of  1892,  but  higher  than  at  the  same  datoin  1891. 
There  was  a  range  in  the  !New  England  States  from  92  in  Ehode  Island 
to  98  in  Massachusetts,  while  New  York  stood  high  at  plump  100. 
Southward  through  the  Middle  Atlantic  States  the  range  of  condition 
was  lower.  In  Georgia  and  the  Gulf  States  from  Alabama  to  Loiusiana 
inclusive,  in  Arkansas,  Tennessee,  and  the  States  of  the  Ohio  Valley, 
and  in  Michigan,  Wisconsin,  and  Iowa  the  condition  ranged  as  high  as 
from  95  to  100  per  cent.  In  the  Northwestern  States  from  the  Bakotas 
to  the  Pacific  the  range  of  condition  in  June  was  generally  high. 

In  July,  in  most  of  the  States,  the  condition  of  pasturage  on  the 
whole  was  satisfactory,  although  drought  occasioned  some  deterioration 
through  New  Mexico  and  Arizona  and  on  the  plains  and  tablelands  of 
the  interior,  thus  lowering  the  average  condition  for  the  country  as  com- 
pared with  the  very  high  average  of  July,  1892.  The  condition  in 
a  few  of  the  Atlantic  States  fell  somewhat,  as  did  also  that  of  Kansas 
and  Nebraska,  and  the  teixitory  to  tlie  west  and  southwest  of  these 
States.  Later  on  in  the  month  of  August  the  general  condition  of 
pasturage  declined  considerably  as  a  result  of  the  lack  of  rainfall  during 
the  month  of  Jul}'^,  and  in  some  parts  of  Indiana,  Illinois,  Wisconsin, 
and  Minnesota,  farmers  were  compelled,  by  reason  of  the  destruction 
of  the  pasturage,  to  feed  their  stock  as  in  winter.  In  the  States  of 
the  Atlantic  coast,  and  in  parts  of  West  Virginia,  Tennessee,  and 
Ohio,  the  pastures  were  materially  benefited  in  September,  by  timely 
rains.  Some  improvement  also  occurred  in  portions  of  Kansas,  Colo- 
rado, and  the  Territories  of  Utah  and  Arizona. 

The  June  returns  showed  a  reduction  of  area  as  compared  with  the 
previous  year  of  2*5  per  cent,  while  the  report  of  condition  was  92*7 
as  compared  with  94*9  the  same  month  the  year  before.  In  July  the 
condition  stood  at  92-6  as  compared  with  95-5  of  the  year  1892.  The 
condition  was  lowest  in  old  fields  exposed  to  the  drought  of  the  autumn 
of  the  previous  year  and  the  severities  of  the  winter  following.  The 
condition  of  timothy  stood  in  July  at  89-8,  while  for  that  month  in  1892 
it  was  9G-8,  a  dificrence  of  7  points.  Its  condition  through  the  season 
corresponded  with  that  of  pasturage.  Notwithstanding  the  low  aver- 
age of  condition  as  compared  with  the  previous  year,  November  returns 
showed  the  average  yield  of  hay  to  be  1*32  tons  per  acre  as  against  1*17 
tons  per  acre  in  1S92.  The  explanation  lies  in  the  large  amount  of  alfalfa 
included  in  the  term,  the  yield  per  acre  of  this  fodder  plant  being  much 
greater  than  that  of  the  cultivated  grasses. 

COTTON. 

The  cotton  acreage,  in  1892,  according  to  the  report  of  the  Statistician 
for  that  year  was  heavily  reduced  by  reason  of  the  "discouraging  effect 
of  low  prices,  etc.^ 

This  year's  returns  show  an  increase  of  that  acreage  as  compared 
with  the  reduced  area  of  1892.  The  May  returns  showed  lliat  85-3  per 
cent  of  the  proposed  breadth  was  planted  by  the  first  of  that  month, 
which  is  about  the  usual  proportion  for  that  date.  Where  retarded  plant- 
ing was  reported  the  causes  were  indicated  as  drought,  frost,  or  excessive 
rain  according  to  locality.  The  weather  conditions  at  this  time  were 
generally  unfavorable  to  germination  and  growth.    The  reports  as  to 
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contcmplatetl  aci-eago  were  of  a  dubious  character,  so  mach  so  that  It 
was  impoaaible  to  foresLatlow  tho  final  resnlts  thereby.  The  Jniw 
retnrua  were  not  of  an  iiiisi»iriufr  character,  the  condition  of  the  plant 
being  85-0,  which,  however,  was  but  tbree-tentlia  of  a  i)oiiit  lower  than 
the  condition  repoi-ted  for  June,  1S32,  A  decline  of  nearly  3  points 
from  tliia  figure  was  shown  by  the  July  reports,  the  assigned  causes 
being  low  tetnperiituie,  cool  nights,  drought,  Hj'^tB)  3"^  inJarieB  done 
by  lice  and  other  insct^t-s,  ovei'flowR,  etc. 

In  August  the  cunditlou  had  declined  from  that  of  the  previooB 
month  a  little  over  tl  points,  standing  at  804  against  82'7.  This  waa 
the  lowest  August  average  ever  rejwrted  by  the  Uepai'tment.  The 
September  condition  sliowod  a  continued  decline,  being  73-4,  or  7  fiill 
points  below  that  of  August,  and  the  lowest  September  condition  since 
1881,  when  it  stood  nt  70.  In  addition  to  unfavorable  weather  condi- 
tions, prouiinentamong  which  was  drought,  the  eoiresiKindents  ascribed 
the  decline  of  condition  to  the  attacks  of  insects,  such  as  caterpillar  and 
the  boll,  army,  and  leaf  wrnina,  aud  to  some  extent  to  rust.  The  per- 
sistency of  the  retrogressive  teudentiy  in  condition  was  still  fUrtiira 
maiiil'euted  by  the  vetnrns  of  October,  which  gave  a  condition  of  70*7 
per  cent,  a  fall  of  14-8  points  since  June.  As  was  expected  from  these 
returns,  the  Kovembcr  reports  did  not  indicate  a  high  rate  of  yield  and 
pointed  to  a  dinunislied  harvest  compared  with  eveu  the  poor  yield  of 
180^.  The  advices  subsequently  received,  together  with  reports  of 
iu<i!viduul  planters  oi-  I'arniers,  justii'y  a  moderate  increase  in  the  state- 
ment of  yiehl  over  that  indicated  in  the  ITovemlier  returns. 

■XOBACCO. 

The  t^ibaceo  crop  started  out  in  July  with  most  promising  couditioiu 
the  rt^tuins  indicating  93  per  cent,  a  higher  average  than  had  occurred 
in  the  four  years  It^SU  to  181)1^,  inclusive,  riom  this  elevation  it  fell  to 
8i;*:J  litr  cent  in  August  and  to  73-3  in  September,  the  htwest  conditioa 
for  several  years.  A  slight  rally  was  reporteil  in  October,  due  to  bet- 
ter meteorological  conditions  during  Heptenibcr,  but  which  came  too 
latt!  to  repair  the  serious  danniges  of  the  prior  conditions.  The  October 
condiliiiu  was  74  per  cent,  a  net  fall  fnmi  that  of  July  of  10  points. 
Tlic  yield,  CS7  pounds  jier  aire,  is  hnver  than  the  usual  yield;  it  is  ff 
piuinds  above  the  average  yield  for  1A*J  and  Gl  pounds  lower  than  thfl 
average  tor  18'JI.  The  >'iehl  per  acre  in  the  seed-le;if  growing  StatW 
ifi,  as  usual, larger  than  in  the  stales  growing  heavy  tobaccos. 

VRVT. 

The  season  of  isn;!  li;is  been  a  ])oor  one 
The  monthly  rcpurts  pointeil  to  failure 
have  been  adverse.     ]'n>slw,  wet,  d; 
and  in  turn  interleietlAtiiU  bluoui, 
of  harve.f  t  many  orchanla  wer 


meroase  0 

than  the  cen.-sua  crop 

7iJ,03iJ,4()j  acres. 
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1880  to  1889,  and  897,51-4  acres  IjcJow  Iho  avciii^f^  iirmit*ri\  of  tho  tbi'M, 
years  1890-1892,  which  inchidcd  the  unusually  lar^c  anta  of  lH^'Mifiit 
acres  iu  1891.  The  esthuates  of  area,  product,  and  value  aio  ^Iveu  ist 
the  following  table : 

ArtUj  itroductf  and  value  of  corHf  JM'J^, 
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first  of  tlicso  years,  and  SlC2,807,82i  less  tban  tliiit  of  the  eecondj  and 
although  the  crop  13  only  about  0,000,000  bushels  less  than  that  of  18&2, 
its  money  valao  on  the  fano  is  over  SoO,500,000  leas.  The  value  per 
acrois  S8.2I,  the  lowest  for  ten  years,  except  for  tho  years  1880  and  1^9. 
The  following  table  shows  the  breadth,  product,  value  (fivrm),  aver- 
age yield  per  acre  and  average  value  per  bushel  and  i>er  acre  of  com 
for  the  past  fourteen  years: 

Corn  crop*  of  tits  fonricen  yean,  ISSO-ISflS,  xriih  arei-aga  for  ixi-o  ilcvadci. 


v„. 
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Tho  following  table  gives  the  production  and  exports  of  corn  for  the 
past  twenty-three  years,  1870  to  1893,  inclusive.  The  exports  of  com, 
including  meal,  during  this  period  have  averaged  3-8  per  cent  of  tho 
crop.  The  sal©  of  corn  in  Europe  depends  i)riiicipally  upon  its  rela- 
tive cost  as  a  food  for  animals.  As  yet,  maize  is  not  used  to  any  con- 
siderable extcut  lu  Europe  as  human  food,  although  very  strenuous 
efforts  have  been  and  are  being  made  by  this  Govemineut  to  aoq^oalDt 
tlie  people  of  the  other  side  with  the  edible  qualities  and  the  great 
value  of  this  cereal  as  a  nutrient. 

Produclion  and  exporit  of  com,  1870-JS92. 
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In  tlio  aboTO  table,  it  must  bo  uitdei'Stood  tUat  the  figures  of  produo- 
tiou  nre  for  tbe  respective  calendar  years,  while  those  of  exports  ar* 
for  the  fiscal  years  ending  Jane  30  of  the  year  following. 

Aa  aa  auxiliary  to  the  methods  adopted  by  t'le  Department  to  approxi- 
mate crop  fiicts,  rctnrus  are  obtained  from  a  selected  list  of  farmers. 
These  reports  from  representative  farmers  difliir  in  results,  to  some 
extent,  from  those  obtained  from  the  general  sni'vcy,  but  not  more  than 
wonld  be  expected,  considering  tbeir  exceptional  sources,  and  on  the 
whole  they  are  strongly  corroborative  of  the  eorrectisess  of  the  returns 
from  the  wider  range.  Returns  from  individnal  corn  growers  this  year 
have  been  received  from  39,184  i.ersons,  embracing  a  total  of  l,5fJ8,165 
acres  producing  40,552,646  bushels,  the  yield  per  acre  being  25-9  bush- 
els. Tiie  report  from  the  same  source  in  1892  wna  from  50,000  farmers 
and  covered  an  aggrogatoof  1,630,081  acres,  with  a  yield  of  45,477,052 
bushels,  or  26-8  bushels  per  acre,  'tlie  area  reported  in  1801  was 
1,621,284  and  the  yield  per  nci"e  2S-7  bushels.  The  October  condition 
of  the  three  years,  1891, 1892,  an<l  1893,  respectively,  was  92-5,  79-8, 
and  (5-1  per  cent. 


Yields  of  cr.rnper  a 
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A.^  tlio  reported  condition  of  this  crop  from  month  to  ii:onth  during 
riu!  entire  season  indicated  in  advance,  the  crop  harvested  in  1893  was 
oh;;  of  diminished  yield.  Further  investigations,  while  resulting  in  a 
-light  increase  in  ti;o  average  yield  i)er  acre,  have  Bubstautially  con- 
(Irme^l  the  correctness  of  thb  October  returns.  The  total  breadth  har- 
V(Mted  is  estimated  at  31,629,418  acres,  as  against  38,554,i;i0  in  1892, a 
failing  off  of  about  3,925,000  acres.  This  is  the  lowest  average  estimate 
■jf  acreage  in  the  tburteen  ycju-g  from  1880,  incUisive,  excepttliat  of  1S35, 
?,nd  but  449,000  acres  more  than  for  that  year.  ]t  is  less  by  2,049,744 
acrci  than  the  average  of  the  period  1880  to  1889,  and  3,556,742  acres  less 
than  Iheavei-ageof  the  three  yeais  1890-1892.  This  diminution  in  the 
brc:iil[li  wiis  due  in  part  to  abandoument  and  a  devotion  to  other  crops 
of  parts  of  the  acreage  sown,  because  of  the  unfavorable  winter  and 
llik?-  (by  summer  season.     It  was  also,  to  some  extent,  an  effect  of  low 
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prices.  The  tednctioD  of  area  was  greatest  in  sncli  surplos  winter- 
vbeat  States  as  llliuois,  Missouri,  Kansas,  aud  Calitbrnia,  and-  tha 
range  of  decrease  in  the  spring-wheat  States  of  iNortli  and  Soutb 
Dakota  and  Alinnesota  was  from  5  to  10  per  cent. 

The  total  product  as  estimated  amounts  to  396,131,725  measured 
bushels,  which  is  about  3,000,000  bushels  less  than  the  crop  of  1890, 
215,648^275  less  than  the  crop  of  1891,  aud  119,818,275  less  than  that  ot 
1802,  This  aggregate  production  falls  below  the  average  for  the  tea 
years  1880  to  1889  to  the  amount  of  53,503,034  bushels,  and  is  84,648,9S« 
ousliels  less  than  the  average  ciop  for  the  four  years  1890  to  1893,  iuolilr 
sive. 

Notwithstanding  this  remarkable  falling  off  in  the  total  prodao^ 
there  has  been  a  fall  in  the  price  per  bushel,  so  that  the  farm  value  of 
the  crop  is  estimated  at  the  comparatively  low  amount  of  $213,171,381, 
which  is  the  lowest  recorded  since  1803.  Tlie  average  farm  price  per 
bushel  is  estimated  at  53. S  cents,  making  an  average  farm  value  per  aoie 
to  the  cultivator  of  $^.16,  which  is  $0.81  less  than  the  average  for 
the  period  1870  to  1870;  $3.81  less  than  the  average  for  the  docad* 
1880-1880,  and  *3.11  below  the  average  for  the  four  years  1890  to  1893, 
inchisive. 

Arta,  prodaet,  and  value  of  uheat,  IS9S. 
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Wl'ial  cropi  of  ike  fourteen  yeart,  1S80-1.19S,  teilh  arrragea  for  iifo  decade*. 
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The  returns  of  iuillvidtial  wlitiat- grower 3  (that  arrived  in  time  for 
consolidation}  are  fewor  tlianlast  year  (181(2),  the  iiuDiber  being  28,193 
aiid  representing  1,351,404  acres  producing  lC,80C,12-i  bush  el  a,  or  an 
average  of  12-1  bushels  per  acre.  This  ia  just  one  bushel  higher  than 
the  average  obtained  from  the  consolidated  returns.  The  individual 
Fctujus  o?  1892  from  50,000  persons,  covering  an  area  of  1,473,600 
acres,  showed  an  averageof  15-7  bushels,  as  against  134  bushels  derived 
irom  the  general  returns.  The  average  obtained  from  the  individual 
or  special  returuH  is  always  higher  than  that  which  results  from  the 
consolidation  of  the  returns  Jioni  State  and  county  correspondents. 
It  is  probable  that  this  diflerence  simply  reflects  the  superiority 
either  of  the  modes  of  cultivation  or  the  areas  cultivated,  or  both,  aa 
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compared  ^ith  the  ordinary.     The  averages  hj  States  of  these  actual 
yields  as  reported  for  fonryeara  past  are  sliown  in  the  table  following: 

J'ieldt  o/trheatpfT  ocrc  aa  ahoirn  Vg  rtlurna  from  teleeied  farmers. 
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The  estimated  area  of  oats  shows  an  increase  of  alxiut  209,000  acres 
over  the  crop  of  1892,  Xo  advantage,  however,  was  obtained  Horn,  the 
eiilargemont  of  the  area,  as  the  aggregate  yield  was  22,180,150  hnshels 
less  than  that  obtained  from  thecrop  of  the  year  previous.  The  average 
yield  to  the  acre  was  23-4  bushels  against  24-4  in  1892.  It  was  a  litUe 
more  than  3  bushels  less  per  acre  than  the  average  yield  for  the  t«n 
years  1380  to  1889,  and  was  slightly  less  than  the  average  yield  of  the 
last  four  years,  1890  to  1893,  inclusive.  The  farm  value  of  the  crop, 
8187,070,092,  was  §21,077,519  less  than  that  of  1892.  The  average  value 
l)er  aiTe  was  $6.88,  the  lowest  since  1839,  and  was  ?1.34  below  that  of 
the  decade  1880  to  188a. 

Area,  jiroituci,  oud  ralat  of  aait,  1S3.'.. 
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Tho  following  table  exliibits  the  total  production,  area,  and  value  of 
tlie  oat  crops  from  1880  to  1893,  incluaive;  also  the  average  value  per 
Imsliel  in  each  of  the  yeara  presented;  the  average  yield  and  value 
per  acre,  together  with  the  average  for  the  ten  year  periods  1870  to. 
18T9,  inclusive,  1880  to  1889,  inelnsive,  and  the  four-year  term  1890  to 
189.1,  inclusive: 
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BYE. 

Since  the  year  1888  the  Statisticiau  of  the  Departineut  has  made  no 
estimates  of  the  minor  crops,  such  as  rye,  barley,  and  backwheat,  nor 
of  such  important  crops  as  potatoes,  hay,  tobacco,  and  cotton. 

The  last  estimate  was  made  of  these  crops  in  1888,  and  showed  the 
area  devoted  to  rye  that  year  to  be  2,364,805  acres,  producing  a  total 
of  28,416,000  bushels. 

The  following  table  shows  the  areii,  product,  and  farm  value  by 
States  of  the  crop  for  the  year  1893 : 

Area,  x>r<}ductf  and  value  of  rye,  J89S. 


States  and  Territurics. 
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2, 038, 485 
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BAULKY. 

As  ah'cady  stated,  barley  is  one  of  the  croi)s  of  which  no  estimate 

has  been  made  since  1888.    The  average  area  for  the  eight  years  1881 

to  1888,  inclusive,  is  2,563,511  acres.    The  area  of  1893  shows  an  increase 

of  i;23,(>89  acres  over  that  of  1888  and  656,500  acres  over  the  aver- 

a<;*c  urea  for  the  period  above  named.    The  average  annual  product  fijr 

tlic  eight  years  was  54,991^,294  bushels.    The  product  of  1893  exceeds 

'his  average  by  nearly  15,000,000  bushels.    The  average  yield  per  acre 

las  not  varied  much.    The  annual  average  for  the  ten  years  1870-1879 

vas  22  bushels  per  acre;  for  the  nine  years  1880-1888,  inclusive,  it  was 

a-7,  and  for  the  year  1893,  21-7.    The  census  of  1889  makes  the  area  of 

inrie;    or  that  yep^  3,2^^^  795  acres,  and  the  product  78,331,492  boshelSi 

)ushels  f^'^    ^^^^'^       ^^^^  fr^ii'-  «-inor  f.tLijn,  shows  acrcagc,  prodnoti 
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Area,  x}i'oductf  and  value  of  harleij,  1S03. 


States  and  Territorieii. 


Maine 

Vevr  HanipHhire 

Vermont 

HasHuchusetts  . 
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12,944 

1,543 
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370.  202 

128,549 

493,  4^8 

48.071 

9,  324 

5,493.424 

352, 051 

39,977 

44,483 

80,971 

793. 479 

1,315.261 

147,658 

718,690 

11,  024, 784 

9.268.011 

11, 599,  060 

32.600 

128.  361 

920.280 

2,  387,  231 

2, 841,  853 

156.008 

366,  315 

33,329 

298.  971 

236,993 

280,923 

308, 910 

1, 860, 961 

975,090 

17, 116. 110 


Value. 


$248,086 

89.M4 

2M,00t 

41,464 

8.112 

8,296,054 

176, 02t 

24,786 

24,467 

41,206 

872,936 

844.479 

66,448 

287,478 

4, 740,  657 

3,336.484 

8,827,692 

13,064 

80,330 

285,287 

787,788 

880.974 

78,004 

183,158 

19,331 

156,466 

106,647 

168,554 

168,722 

725,771 

390,038 

7. 188. 768 


3,  220,  371     69,  869, 405       28, 729, 388 


BUCKWHEAT. 

Tlio  last  estimate  ou  buckwheat  made  by  the  Department  was  in  1888. 
when  the  area  was  placed  at  912,630  acres  aud  the  product  at  12,050,000 
bushels.  The  census  of  1889  gave  the  area  at  837,200  acres  and  the 
product  12,113,04:0  bushels.  The  Dei)artment  estimate  for  the  year 
1893  is:  Area,  815,614  acres;  product,  12,132,311  bushels.  The  follow- 
ing table  exhibits  the  acreage,  product,  and  value  by  States : 

Area,  product,  and  value  of  hucJcwheat,  1S9L 


i3. 


States  and  Territorifs. 


Maine 

NfW  JIanipsliire 

Vermont 

MassachuHrlt^.. 

C'ouu«(ti(ut 

New  York 

New  JtTscy 

rennsylvania.. . 

Delaware 

Maryland 

Vir^iniii 

Xort  h  Cjirolina  . 

Tennessee ■ 

West  Virginia.. 

Oliio 

Micl»i;iHU 

Indiana 

Illinoi:! 

Wisconsin 

^iinmsota 

Iowa 

WisKonri 

Kansas 

>rebra.>ka 

Soutii  Dakota  . . 
>i'ortli  Dakota  .. 

Onjion 

California 

Total 


Acres. 


23, 

3, 

12, 

2, 

4, 

28r., 

13. 

218, 

7, 

5. 

1. 

1. 
13, 
13, 
69, 

7, 
6, 

6^1. 

23. 

25, 
2, 
3, 

14, 
1, 


314 
055 
487 
473 
164 
488 
647 
.580 
325 
344 
166 
670 
409 
692 
841 
396 
26;j 
5,')5 
327 
206 
016 
689 
675 
435 
305 
138 
263 
691 


liushels. 


076, 

70. 

304. 

08, 

Co, 

4,111. 

196, 

3, 081, 

6, 

P6, 

08, 

19. 

17. 

157. 

166, 

825, 

50, 

76. 

1,016. 

352. 

330, 

34, 

35, 

212, 

19, 

2, 

.     5, 

4, 


106 

h70 

U20 

008 

791 

027 

517 

978 

500 

659 

708 

205 

753 

458 

U92 

604 

ll'i 

0:\i>> 

3C7 

731 

211 

150 

648 

19.'i 

836 

001 

260 

857 


815, 614     12, 132,  311 


Value. 


$365,097 

26,224 

193,249 

61,006 

47,  370 

2, 466. 616 

129, 701 

1,  tl8. 367 

3,575 

60.263 

27,789 

9,410 

9,587 

107,071 

99.656 

437. 570 

28.064 

43,342 

679,329 

186,947 

201,429 

19,807 

26,310 

110,  341 

12,891 

1.261 

2,630 

10,6a 


7,074,460 
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Tlio  last  estimates  made  by  tliis  office  of  the  acreage,  pro<luctioD,  and 
value  of  tobacco,  prior  to  those  given  below,  appeared  in  the  Aunnal 
Report  of  the  Departraeut  for  1889,  being  the  figures  of  the  crop  for 
1888.  The  area  as  estimated  for  that  year  -was  747,320  acres,  prodccing 
565,795,000  pounds  of  tobacco,  of  a  total  value  of  $43,606,665.  The 
crop  of  the  followiog  year,  1SS9,  was  returned  by  the  17.  S.  Gensua  at 
488,255,896  pounds,  the  product  of  092,990  acres,  with  a  total  valne 
of  $34,844,449.  The  present  estimates  place  the  crop  of  1893  at  483,- 
023,963  pounds,  the  area  at  702,952  acres,  and  the  total  value  of  the 
product  at  $39,155,442.  It  would  seem  from  a  comparison  of  the  esti- 
mates of  1888  with  the  census  figures  that  the  former  were  considerably 
too  high,  vory  decided  declines  in  acreage  in  several  States  between 
the  consusca  of  1870  and  1889  not  being  duly  reflected.  These  discrep- 
ancies have  been  eliminated  in  the  present  estimates.  The  acreage  for 
the  -whole  country  difl"erB  but  little  from  that  of  1889,  the  increase  over 
the  census  figures  being  less  than  8,000  acres.  The  yield,  on  the  con- 
trary, was  over  two  per  cent  lower,  and  the  total  production  was  over 
5,000,000  pounds  less  than  for  the  census  year,  despite  the  increased 
acreage. 

Area,  product,  and  value  of  tobacro,  l.tai. 


StolPi. 

A.... 

Vilne. 

Ml 
"11 

3,  mo 

Sffi 

io;Ma:»ii 
io,»u.atT 

l.T07.flB8 

3Hl.K18,aS5 

3: 109!  ISO 

ass 

'•El 

MiS^iii™;'::::::::::::::::::::::::::::::::::::::::::;::::;;::: 

TirBiniii - 

IftMsllUS 

»0,STO 

1,   05,173 
7S.t73 

■M.  xa 

.,..=.,« 

N,11U.MI 

The  annual  average  yield  per  acre  of  potatoes  for  the  ten  years  pre- 
ceding 1880  was  87*7  bushels,  and  for  the  nine  years,  1880  to  1888, 
inclusive,  70-3  bushels.  The  estimates  of  1893  make  the  crop  area 
2,605,180  acres,  and  the  product  183,034,203  bushels,  a  yield  of  70-3 
bushels  per  acre,  which  la  17-4  bushels  less  than  for  the  ten  years  1870 
to  1879,  and  6  bushels  below  the  later  periodof  nine  years,  1880  to  1888, 
inclusive.  The  crop  of  1888  slio^ed  ayicldi)er  acreof  a''*^tlelessthaii 
80busi'"is  Ti.ofrtii-^  r;n?tn),i-  .^hii'  xn"—)"  ,.T-.-.l„^  ii-lvalaeby 
Stat"- 
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ta,  product,  and  valaa  of  potaloen,  1S9S. 


,,.,..  ..d  .,.„„.,„,. 

Acru. 

.„.».:.. 

V^M. 

B1,1K» 
20,471 

21' 310 
367,291 

2S.421 

^.wa 

19,121 
1,422 

5,«5a 

lalsis 
lelsia 

4a:  ua 

TT.STO 
K,7(XI 
01,  Ml 

i«,m 

111,10! 

11 

44,  MS 

i8,£sa 
*,im 

»3,0M 

!:i 
II 

^,598,9BI1 
3,ni,281 

:.  lit]  070 

M,010,J70 

is; lis! 072 

1  2«'llM 
3,iat.vi» 
1,777,137 

319,  an 

4S3.BM 
123,714 
511,197 
474,012 

l,4M;33fl 
2i4<B|B<» 

s,lte,l» 

10.399, 4UH 

III 

leoniow 

4.905,532 

s.  379,  tao 
i.aiaMu 

802,  202 

2b|325 
Si8,6W 
170.4*4 

i,7i«,5ao 

1.671;  4M 

f3,3aS.4U 

%  051.324 

l,S9B,22a 

2,  CM.  2.^4 

445,175 

390,110 

1,783,087 

1,'mlw 

i.u-ii.ogo 
3, 097, 7a 

'eGu;9M 

1.7«6;7M 

z,sas,iM 

193.034,203 

108,901,801 

TLo  estimates  for  hay  pltuie  tlie  acreage  at  49,613,409  acres,  from 
Tvhieh  were  harvested  65,760,158  tons,  valued  at  $570,882,872.  This  ia 
an  increase  in  acreage  over  the  e8timate3  of  1888  of  11,021,500  acres, 
which  ia  made  up  mostly  in  States  beyond  the  Mississippi.  The  increase 
in  product  was  something  over  19,000,000  tous,the  increase  in  aggregate 
value  being  «1G1,3S3,307.  The  diCTerence  between  the  acreage  of  1838 
and  that  of  1893,  if  the  figures  be  accepted  aa  correct,  would  show  a 
gi-eater  jucrease  than  cau  reasonably  be  accounted  for  in  view  of  the 
conditions  surrounding  agricultoral  growth  in  the  last  Ave  years.  It 
must,  therefore,  be  accounted  for  by  the  supposition  that  the  figures  of 
1888  were  greatly  below  the  actual  acreage  at  that  date.* 


'  Since  thi9  paragrajih  itaa  written  the  figures  of  the  last  ci 
publjalicil,  bare  been  obtained  from  the  Ceusua  OiBce,  and  ah 
1889  to  have  been  52,918,797  acres,  and  the  product  obtained  t. 


iE>,  tb«ut;b  not  j-et 
the  arcii  tnowu  in 
tve  boeu  66,831,180 
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Arta,  prodaet,  and  ralue  of  hay,  1S93. 


Uaine 
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Uslnwato 

JUryland 
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1.2I1,;0! 


■ii.a,  Tss 


2,101,70* 


U.17S.t31 

1,982,  SU 

303,  BU 

l,tB2.3H 

\,va.mo 


12.TSS.D;) 

&3. 111,148 
lt.TM,TT3 


i,o»,<n« 

l.47(,0gT 

l.IT*,8« 

•.wi,tn 

Tot,  480 

ua,«ia 

l.Ul,M8 
>,<U.7M 


13,4ag        05,706.168 


FARM  PRICES  AND  MARKET  QUOTATIONS. 

In  coimectioQ  with  the  table  giving  the  average  faim  ])rices  of  the 
principal  agricultural  products  aa  finally  determined  for  December  1, 
1803,  a  statement  has  been  prepared  showing  wholesale  prices  of  these 
products  at  leading  cities  in  all  sections  of  the  United  States  for  the 
lour  mouths  August  to  November,  1893,  as  compared  with  1892,  These 
quotations  have  been  obtained  m>m  the  publications  of  the  boards  of 
trade  and  similar  bodies  in  the  resp'>^^'-e  cities,  and  it  is  proposed  to 
publish  similar  f'-.='i>Tr'*nts  f^""-  *■'"■-    ■     imis  in  Hh  m.^Mthly  reports  of 
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Tabie  thoiBing  final  ettimatai  of  the  aeerai)e  far 
De<:emher  1,  ISOS,  together  wUk  Ihe  acreage  sou 
area  liarruttd  in  1S93,  and  the  average  condilii 


•r  U)heat  and  iriate, 


i 

1 

1 

i 
1 

1 
1 

1 

£ 

1 
1 

i 

1 
I 

1 
1 

1 

1 

i 

1 

1 

wi"!.i!' 

■'l 

"""..x:""- 

i 

1 

J 

1 

ill 

III 

fa 

41 

^1 

"1 
1 

M 

.48 

!sa 

:« 

.39 

,u 

.u 
.*a 

.46 
.38 

!ai 

.34 

.«1 

1 

.70 

.s 
'.ti 

'1 

lis 

'•i 

ilio 
'"■ss 

1        i 

Cmlt.'oBK. 

Isis-'-""" 

:35 

las 

:S1|  i! 

.Ml     ,7S 

4S 

7S 

75 
«• 

i 

CO 

i 

5-1 

15.00 
111.63 

nlso 

H',40 

u 

1  i« 

B^^'j^Vj-^-----"- 

!t2 

B8 

M 
St 
M 

M 

101 

B6 

13.  S 

Bl-i 

■3 

JMar>-li.od 

14,  is 

713 

w 

Bgli'lliC^^lDlaJ!! 

:S!i:55  .-■.". 

n 

:m 

:::i:j  "J 

(I.8I       7. 

ii 

M 

!;» 
!=» 

;» 

.:nj 
lai 

lis 

1 

:b7 
:ia 

1 

'.tt 

.65 

:« 

.00 

:« 

:6B 

:» 

1 

.39 

'.3i 
'.n 

.82    

M 
M 

to 

ss 

88 
H 
» 

8a 

SI 

■W«tVifs[al».-.. 

■tI--I 

101 
H 

Tl  1     111  10 
34  1     B.  flfl 

115 

Da 

s&i"-"""-" 

,45 

:3a 

147 

'.11 

Its 

.83 

:::::: 

J;-. 

M 

SI 

8.1 

Til 

SB 

SB 
OS 
54 

«0 
31 

SO 

4!09 

3.01 
3,72 
7.M 
H.W 

n.»8 

sllT 

illMonri 

T.fl 

SiiuJhUakDbi 

KorthDikol...- 

;::::: 

.".. 

los 

119 

so 

w 

.45| 

« 

.n 

.83 

.M 
.80 

'.K 

139  r'.iai 

Tl-nMhiiifflon 

?;J? 

BS 

""S« 

.» 

,«] ...,!  ...• ... 

.0, 

.W.i;.,.  «.5 

M.t 

DISTRIBUTION  AND  COMSUMFTION  OF  CORN  AND  ^VHEAT. 


Tiie  teudency  to  an  eTiIiugeuient  of  the  arciv  devotod  to  com,  as  noted 
in  a  tbrmer  report,  does  not  seem  to  be  sustained  by  tlie  experience  of 
the  past  two  ^ears.  The  aggregsite  area  for  tlie  five  year  period  from 
1884  to  1888,  iuclu.sive,  was  3CC,573,C2l  acres,  triving  an  average  of 
73,314,724  acres.     For  tbe  snccceding  qniuqueunium  the  total  area  was 
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369,158,052  acres,  making  an  average  for  tl)is  period  of  73,831,610  acres. 
In  1892  the  area  was  70,026,658,  or  2,688,066  acres  less  than  the  average 
for  the  first  of  these  five-year  periods  and  3,204,952  acres  less  than  the 
average  for  the  last,  while  the  area  of  1893,  although  an  increase  of 
about  1,410,000  acres  over  that  of  the  preceding  year,  was  still  under 
the  averages  of  the  periods  named  by  1,278,259  and  1,795,145  acres, 
respectively.  The  crop  of  1893,  notwithstanding  the  increase  over  the 
area  of  1892,  was  some  9,000,000  bushels  less,  or  1,619  millions  against 
1,628  millions.  The  apparent  consumption,  however,  up  to  March  1, 1894, 
was  greater  than  for  the  corresponding  period  of  the  year  before,  being 
1,033,000,000  as  against  1,002,000,000  bushels.  The  exports  of  corn  for 
the  fiscal  year  ending  June  30,  1893,  were  47,121,894  bushels,  and  for 
the  seven  months  ending  January  31, 1894,  38,413,309  bushels,  which 
is  within  about  8,700,000  bushels  of  the  total  exports  during  the  last 
fiscal  year. 

The  following  table  shows  exports  of  corn  (including  meal)  from  1884 
to  1893 — fiscal  years — and  for  the  seven  months  ending  January  31, 
1894: 

Exports  of  corn  (including  vieal)  from  J8S4  to  January  Slj  1894, 


Years  ending  June  30- 


1884 
1885 
1886 
1887 
1888 
1889 


BashelA. 


48, 258, 606 
52, 876, 456 
64, 829, 617 
41, 368. 584 
25,  360, 869 
70, 841, 673 


Years  ending  June  30 — 


1890 

1891 

1892 

1893 

From  July  1,  1893,  to  Jon.  31, 1894, 
or  seven  months 


I 


Bushels. 


109,418,709 
32,041,529 
76,002,285 
47,121,894 

38,418,809 


The  corn  in  producers^  hands,  as  estimated,  aggregates  586,000,000 
bushels,  or  36*2  per  cent  of  the  last  crop.  This  proportion  is  less  than 
for  any  year  in  the  past  five,  except  1891. 

The  following  statement  is  a  comparison  of  the  distribution  for  each 
of  the  past  ten  years : 

Comparative  distribution  of  corn  for  the  ten  years  1SS4-189S, 


March.  1885 
1886 

1887 
18H8 
lHb9 
ISDO 
1S91 
1892 
18'.):J 
1894 


Product  of 
previous  year. 


Bushels. 
1, 795, 000, 000 
1,936,000,000 
1, 665,  OOO,  000 
1.4r)6.000.0o0 
1, 988. 000,  000 
2,  n:{,  000.  0<K) 
1,490,000,000 
2,  OCO,  IK)0, 000 
1.  628,  (100.  000 
1,  619,  000,  000 


On  hand 
March  1. 


Biuhels. 
675, 000, 000 
773. 000,  000 
603, 000, 000 
508. 000. 000 
7H7, 000.  000 
970, 000, 000 
512.000,000 
860,  000,  000 
027, 000.  000 
686, 000, 000 


Per  cent. 


87-6 
39-9 
36-2 
34-9 
39-6 


45  0 
36-4 
41-8 


38 
36 


ConsanMd  or 
distributed. 


Bushslt, 
1,120,000,000 
1,163,000,000 
1,062,000,000 

948,000,000 
1.201,000,000 
1, 143. 000, 000 

948,000,000 
1. 200, 000, 000 
1. 002, 000, 000 
1, 033. 000. 000 


The  following  table  exhibits  the  proportion  of  the  crop  consumed  or 
distributed  by  March  1  for  the  ten  years  from  1885  to  1894,  inclusive. 

*  s  usual,  the  proportion  distributed  in  the  southern  section  of  the 
LiMiiitry  is  less  than  in  any  other,  being  GO  p'*^  cent.  In  the  western 
-'^ction  the    »Ti>')unt  is  somewhat  lartr^^  tl^^'     ast  year,  while  for  the 

.^v  Or  r'ounu.     1 1*    ^  *?  r'*^    *"^*    i^Tfr^.       fhi       opm'tioTiq  as  indicated 
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rroporliim  0/  corn  crop  contumtd  by  March  1  of  (he  years  lSSS-!S9i. 
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The  account  of  stores  still  in  the  possession  of  original  produc 
sliows  an  aggregate  of  nearly  586,000,000  bushels,  or  36-2  per  cen 
the  product  of  last  year  (1893),  Of  this  amount  nearly  72  per  ceti" 
to  be  found  in  the  Western  group,  ^Mch  includes  the  chief  of  the  t 
plus  States, 

The  amonnt  and  proportion  on  band  on  March  1,  out  of  eacli  of 
crops  of  the  four  years  1890-1893  are  as  follows: 


Sectloui. 

1881. 

ISM. 

m3. 

,..,. 

UewEngluDd 

66».9eo 

1,212,8711 

3TT 
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T"'"^ 
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«-8 
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It  is  conceded  that  ordinarily  only  the  seven  Western  States  of  Ol 
Indiana,  Illinois,  Iowa,  Missouri,  Kansas,  aud  Nebraska  have  j 
material  excess  over  what  is  required  for  home  consuntption,  aud  i 
from  these  States,  therefore,  that  the  great  commercial  supplies 
drawn.  In  these  States  tliere  waa  on  hand  on  March  1  an  aggreg 
of  360,000,000  bushels,  in  round  numbers,  against  330,000,000  busl 
last  year  and  640,000,000  bushels  the  year  before.  The  present  sup 
is  greater  than  last  year's  in  only  two  of  the  seven  States,  viz,  Iowa ; 
Missouri.  The  largest  proportion  ia  in  Iowa — 42  per  cent — with  B 
souri  and  Kebraska  coming  next,  each  showing  36  per  cent  of  tl 
resi>cctive  crops. 


«.„.. 

,801. 

5892. 

1893. 

1804. 

1II,IM,M0 

a»,»ir7,ooo 

«3. 731,840 
M,  0U3, 130 

17,  aw,  200 

3S 
33 

37,838,800 

loolsM.iua 

184,81^,880 

u:4a5;7W 
TB,7Bft,*« 

w 

40 

*7 
34 
31 

47 

BtulUIf. 

2»,Mg,6M 

SI.  17u!  KO 
84,0112,  830 
M.84'I,2WI 
48, 1!2,  Z.M) 

S3. 870. 450 

17,818.080 
54.1K.KO 

■!l;!S:g! 

34,8*4.  no 
M.  820,440 

r, 

J.iira_ 

i\.LrLi«ltIl 

TdLiI 

»o,i>a3,s« 

33-7 

Mfl,m2«)|    u-s 

370.8111.  BIO 

37-7 

380,288.440 

The  crop  of  corn  last  year  (1893),  together  with  the  stock  on  hand 
the  1st  of  Jrarch,  1894,  aud  the  proportion  of  the  whole  crop  consume' 
or  shipped  out  of  the  county,  where  grown,  is  presented  by  Sti 
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below.  "WTiil©  tlie  tablu  Rhowstliat  tliese  poitioiis  vary  more  or  less  in 
the  different  States,  the  familiar  fa«t  tliat  the  bulk  of  our  corn  is  con- 
KUtiied  iu  the  vicinity  where  gp'own  is  clearly  shown  by  the  following 
tabic:  ' 

IHtpoaat  of  corn  crop  of  ISttX. 


Btalsa  UKl  TeniUiiw. 

Cru(.  of  IMIl. 

Sl.ick  ..n  L«ua 

"■'■■■'""■ 
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Ship|«,l  rat  of 
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411, oun 

!:iE 
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1S,1)T1*,«W 
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».8JT.0I» 

is.aiB.ww 
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■a.«iso.oiw 

Hi 
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W.&i3.oi)a 
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»!I,0I1U 
ISl.UOU 

"is 
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S(i;i»i 

478.  D3I 

£,'ii7i!aao 
I(,(i7i.eiw 

4!«T4]lgO 
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i5;iM,iM 

];!!c:ii!34o 

cow,  380 
17.;38.5i>0 
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4.£IH,4Ba 
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4JM!<n» 
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8.0«.2bU 
winOlilSU 

31 
43 

46 
36 

"':rwJ!450 

TIIG.OUO 
1.4»,UUU 

i,2»:mio 

16.10;!,46U 

4Ss 

ill 

V'- 

lOtf 
lOU 

100 

so 

82 

ai.550 

i>.  M. 

15,260 

x-**}""' 

152.  S60 

490^740 
l.BSBlaW 

3.  M7,  7S0 
3.T14.O40 
4.0«o,*» 

s,  oee,  ;80 

1.347;  130 

I=£^;;;;;:;;; 

Ijouth  Carolina 

SSS!;:::::;;;-.;:::;: 

m!  817;  000  1  IM 
B,-J1B,«1«     100 

;i|5i!:.!440  1  M 

83,317.440'     B:1 

848,870 

M«.tM 
E.23S.Ha 

7 

W.itVirBtaiii 

* 

i.asi.iBu 

5. 121.  7:!0 

iiT.aui.aiu 

130;u.-|0!'JSU 
124. 110,  730 

iio,oor,,3iw 

M,  BTl.  IrtU 

SS!  Mil 

Z.OIO.IiOO 

01  tl.  SCO 

i^ist^i; 

73 
U7 

.7« 

71K.UM 

:i&i)4ii 

1 

3.0S0 

Vuili..!;"'.Il;!I""" 

41 IM 
082,  5110 

an 

i 

WuHliiiiBlun 

U4.Z3U 

Total 

],<!1D,4M,IIU1) 

wo.fic,iiu 

'"■- 

i.a«,is».iwi 

Bl-J 

!50,331,KM 

u-s 

The  fiillowiiit:  table  iiulii^atos  that  tmly  15-5  jtei-  cent  of  the  wop  of 
last  ypiir  lias  been  »iuv(.-(l  bcyiiiid  omiity  lines,  i.  c,  for  the  couutry  at 
liiifjc.  Ill  the,  wt'stern  Be»;tiou  the  jiropcii-tioii  eiit^^iiig  commercial 
4;h:iiiiiels  \»,  of  course,  highor,  being  a  little  over  IS  per  cent  of  th©  crop 
raised  iu  that  division,  Tliis  is  also  true  <)f  the  racific  rogiou,  where 
i'U  per  cent  of  a  crop  of  a  little  over  I'.WHMMM"  bushels  w;ia  distributed 
beyond  cmnity  lini-s.  In  the  ^'ew  Knj;laiid,  Middle,  aoulherii,  and 
aionr'^'in  ii't'""  divisioi'"  the  cri)p  is  ahnost  entire!;  '-msumed  where 
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j-ODduouDt;  lines. 


Diatrjbntion  Im- 


K«>r  Esglniid 

HoDntiiiii  rsgion— . 
Total 


i.  m,  ISO 

sia'.n3.4ba 

•77, 7M,  570 
iim760 


»Z-6     26.tH.isa 


Quality  as  well  as  quantity  is  a  matter  of  importanco  in  estimating 
the  value  of  a  crop.  Tlio  result  of  Investigatious  coveriug  the  quality 
la  given  in  the  following  table.  The  proportion  cf  merchantable  com 
is  85-6  per  cent  of  the  whole  crop,  and  represents  in  quantity  over 
1,386,000,000  bushels  against  1,345,000,000  bushels  of  the  larger  crop 
of  1892.  The  proportion  was  some  3  per  cent  less  than  that  of  the 
crop  of  1891,  the  latter  being  88-5  per  cent.  The  injury  to  quality  from 
drought  and  frost  was  not  so  great  as  was  believed  at  the  close  of  the 
season.    The  proportions  since  1885  arc  as  follows: 


\<Mir. 

M.r.,..UU,„. 

ComorclnmUlilB. 

l,t3§,M(I.S.10 

I.  MS,  130,570 
1.346,1(4,™ 
1,38^,350,623 

Ftrcfn!. 
88-5 

Jii,Ml.,U. 

ii,-l,lB3, 110 
2M,nW,  170 
»B,OW,  «0 
3M,Sat.07O 
30e,3S4.  150 
1105,  ITS,  J8Q 

Ptr<mt 

IPW-. * 

U- 

J''!";- 

V, 

The  following  table  exhibits,  by  States  and  Territories,  the  propor- 
tions of  mercliaiitable  and  uumerchantablo  corn,  the  price  per  bashelf 
and  the  value  of  the  whole  crop: 


M.r.h.„t<il.l.. 

•"'".SJ"- 

llDShcb. 

.SL 

lu'Xl. 
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™t 
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%0 
80 

ta 

78 

1 

1 

Ifll 
,4.9 

.46 

1 
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.,as 

US 
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■iss 
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215.  BM 
8,501,050 

'•si 

a.7ii;oio 

11 
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1S,S31.2*» 
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! 

20 

ja 

i 

17 

it 

14 

i 

i« 

!a2 
!;5 

•27 

;» 

-28 

54,174 
31.301 

K.W  II.mp.Ui™ 

UtanchaneUt 

Kliode  Iiluid 

Xov.ta 

Pemnj-lviDii 

Sortl.  Cmiin. 

76»,B1 
l.n4,M« 
1,711. 3U 

510,041 

71B.7* 

i.u«:57i 

ES:;;h;;;;:: 
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r.„„ 

Lantub 

Ht>t«  ana  Tsrrl- 
t«ri«. 

BiufaeLi. 

Pw 

PrlM 

V.lmi. 

B„,^ 
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I0.B«8,B» 
U.TW,Mll 
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M 

at 

a» 

7S 
IS 

tM 
BG 

i 

73 

"1 

■35 

1 

■M 

S:S:S 
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t:i«;bi9 
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i«),iia 
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•W,20S 
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8,U0,(T(I 
]!,Ml.«40 

!:S:S 

£,50  ,S10 

■IE 
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13 
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19 

10 

u 

IS 

an 

28 

M-19 
-M 

■M 

-IS 

-14 
■SO 

■30 
■M 

■w 

'IS 
■30 

j;  138,  on 

■.isaisoi 

SIlBucaulA 

gSS"::::::.::;;;: 

3.eS4.3T4 

b:3«,*m 

SSSlSS::::::: 

;!bm 

u.u< 

sfis.itao 

S,  070.850 

i 

-ii 

B 

807,338 

20*;  760 

IT 

'IS 
■M 
■M 
■X 

1,386,350.820 

»-.i  .»|.«,..,.» 

23.1. 137,  ISO 

Ml 

•  JM 

Et.3U.r7l. 

The  massed  value  of  tliocontcrop  of  1893,  as  estimated  in  tlie  Decem- 
ber report,  was  8591,625,027,  or  ah  average  valne  of  36-5  cents  p«p 
bushel  against  39-4  cents  and  40-6  cents  for  the  years  1892  and  1891, 
respectively.  The  total  valne  of  the  crop  of  both  grades,  i.  a,  mer- 
chantable, and  nil nierchini table,  as  shown  by  the  retnrns  of  March  1, 
is  $537,'iC3,804,  or  about  fifty-four  millions  less  than  the  valaeas  gir«n 
in  the  returns  of  December  last  for  the  ■whole.  The  discrepancy  is  in 
part  explained  by  the  fact  of  grading  in  the  later  returns. 

The  ex])ort  prices,  or  the  prieea  per  bushel  at  points  of  shipment,  are 
given  for  the  iiast  fourteen  years  in  the  following  table: 


y,„ 

m1J)ii;Jiiiin3!l. 

Triee. 
08-4 

-- 

T.„ 

i,dLi,EJu 

.„. 

PriOB. 

ant,. 

Tlio  indicated  stock  of  wheat  in  farmers'  hands  on  the  1st  of  March, 
i891,  is  114,000,000  bnshels,  or  28-8  percent  of  the  volume  of  last  year*« 
irop.  Thit  a  nearly  21,000,000  l-"»>tel8  '""s  tLan  the  estimate  for  March 
.,  ISO^  Of'     -f-  ■..  *»o 'tno  ^n-  V.       1.,..      1  . n,.^  for  the  last  six 


b... 


.(.^iui,.b  x,.oportiou  of  tlM 
")«  ^own  prior  to  1803. 
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This  is  chiefly  from  the  crops  of  1891  tiiul  1892,  but  some  is  from  croira 
prior  to  those.  Such  stocks  liave  been  held  priiicipully  by  large  grow- 
ers. Some  damage  to  saclistoirks  is  reported  from  Michigan  and  Wash- 
in^on,  and  from  n  few  points  in  other  States.  The  amount  remaining 
in  farmers'  hands  is  divided  as  follows :  Winter  wheat,  eigbty-thrco  and 
oiie-half  million  and  spring  wheat  thirty  and  one-half  million  bnshclB. 
The  following  table  showrt  the  amounts  remaining  in  farmers'  bauds 
from  1883  to  1894,  inclnsJve,  The  averagcfor  the  twelve  years  is  some- 
thing over  132,000,(K)0  bushels. 


T«r. 

Cr..i.«  or 
j-mra. 

Infiitmer.' 
ButhiU. 

IssS 
USE 

rrr  i(. 

20  g 

V«r. 

,      Crops  of 

'"'■ss' 

.md. 

sis]  md!  000 

61i:7SO,W)0 
415:  8M;  000 

^S"^"^ 

Bti-luU. 

107,000;  000 
lOO.Ol-O.OOO 

IISSS 

/■«■((. 

;|*T 

"      3-Tli*"000 

The  following  table  presents  tho  olhcial  estimates  of  ])ruduction  and 
the  distribution  for  food,  seed,  and  exportation  for  the  years  1S82 
to  1892,  inclnsive.  The  aggregate  of  these  estimates  of  production 
is  5,142,900,090  bushels.  From  this  has  been  ex]>orted  to  foreign  conn- 
tries,  in  grain  and  flour,  about  1,482,000,000  bushels;  the  amount  used 
for  seed  has  been  near  592,000,000  bushels,  and  for  food  on  the  basis 
of  4§  bushels  iier  bead  as  heretofore  estimated  by  the  Department, 
3,055,000,000  bushels,  making  a  total  of  about  5,129,000,000  bushels 
distributed. 


Year. 

l..^..uo,.. 

Far  l,„-l. 
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BuHitU. 
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Wi^ ''."''."',/.'.'.."', 

sga 
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S3,*KI,KS 
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m.2^.-m 

The  reports  of  the  correspondents  of  the  Dopni-tment  thronghontthe 
great  wbeatsurplus  States  indicate  a  new  factor  in  the  consnmption  of 
wheat,  viz,  the  feeding  of  that  grain  to  hogs  and  other  stock,  a  fact  due, 
an  declared,  to  the  unprecedented ly  low  prices,  the  claim  being  made 
th;it  tiiis  mode  of  disimsing  of  the  cereal  is  profitable  as  compared  with 
marketing  it  for  human  food. 

The  following  tables  show,  first  by  sections,  seLOud  by  States,  the 
croi)  of  1893,  the  stock  in  farmers'  bands  on  March  1, 1894,  the  amouut 
consumed  in  the  county  where  grown,  and  the  amount  shipped  ont  of 
the  couuty  where  grown: 
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1 
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23 

as 

17 
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11 
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52 
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7* 

54 

as 

63 
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25 
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Z.6a9.»l8 

502.330 
8.358.400 
B77,J0O 

475:040 
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28 
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11 
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Average  farm  prices  o/wheatfor  the  years  1SSO~1S03 — Continued. 
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eraje  laport  price  of  tclieal. 


Wdght  of  whealpir  hurM. 
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crop,  1803. 

'n'elelit  Id 

Bnaheli  of 
BOponiuU. 

80 

88 

s» 

57 

138.  OOU 

4,1-6,000 
1.785.001) 
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SUPPLY     AND     DISTRIBUTION     OP    "WHEAT     FOR     TTVEWTTY-PIVB 

YEARS. 

It  lias  for  many  years  been  assumed  in  all  estimates  of  food  con- 
sumption made  by  this  Department  that  the  average  quantity  of  wheat 
consumed  in  the  United  States  is  41;  bushels  per  capita.  On  this  basiSi 
with  a  population  estimated  for  September  1,  1803  (midway  between 
March  1, 1893,  and  March  1,  1894),  at  07,188,250,  the  total  quantity  of 
wheat  consumed  for  food  in  the  United  States  would  be,  in  round  num- 
bers, 314,000,000  bushels.  I'he  consumption  for  seed  in  the  spring  and 
full  of  1893  is  estimated  at  49,000,000  bushels,  making  a  total  of  363.- 
000,000.  Adding  to  this  the  exports,  the  visible  supply  on  March  1, 
1894,  and  the  supply  in  farmers'  hands  at  the  same  date,  as  shown  by 
recent  returns  to  this  Department,  we  get  the  following  statement  as 
to  the  distribution  of  the  wheat  supply  during  the  year  ending  Maroh 
1,  1894: 

Millions  of  btuheU. 

Consumption  for  food 314 

Consumption  for  seed 49 

Exjjorttt 176 

ViHil)lti  supply  March  1,1894 76 

Supply  in  fiinners'  hands  March  1,  1894 114 

Total  distribution 739 

'I  ln'  eu])plY,  on  the  oth<*r  hand,  was  r(*j»ortod  as  fcdiows: 

Visible  suppXv  March  1,  1893 79 

Supply  in  farmers'  hands  March  1,  1893 IJiS 

Crop  of  1893 396 

Total  supply 610 

Apparent  discrepancy 119 

There  is  reason  to  doubt,  however,  whether  the  consumption  of  wheat 
for  food  during  the  year  ending  March  1,  1894,  has  been  as  great  aa 
4rJ  bushels  i>er  capita.  It  is  not  probable  that  there  has  been  any 
redm'tioii  in  the  quantity  of  wheat  bread  actually  eaten,  but  in  the 
matter  of  waste  there  was  a  wide  margin  for  retrenchment.  During 
the  i)inching  times  of  the  past  fall  and  winter  many  a  crust  and  many 
a  fragment  of  stale  bread  which  ordinarily  would  have  found  its  way 
to  the  swill  barrel  has  undoubtedly  been  used  to  satisfy  human  hnnger 
or  to  ward  it  oft".  This  has  been  the  case  not  merely  in  occasional 
instances  but  in  thousands  of  families;  for,  besides  the  cases  of  pinchjng 
want  arising  from  actual  loss  of  employment,  there  has  been  a  stiU 
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larger  number  in  which  employmeiit  has  been  only  partial,  or  iu  which 
wages  have  been  materially  reduced.  Even  among  many  of  those  in 
comfortable  circumstances  there  has  been  increased  care  in  the  saving 
of  food  for  the  benefit  of  the  needy  on  whose  behalf  the  appeals  for 
help  have  been  so  frequent  and  so  urgent.  If  the  cheapness  of  wheat 
during  the  period  in  question  may  seem  to  have  been  favorable  to  a 
continued  use  of  an  unstinted  supply  of  bread,  it  must  bo  observed,  on 
the  other  hand,  that  the  price  of  baker's  bread  has  not  generally  fallen, 
and  that  the  large  i)roportion  of  our  urban  populations  who  depend  on 
such  bread  have  not  received  the  normal  benefit  due  them  as  a  result 
of  the  low  price  of  wheat. 

Another  point  which  has  a  bearing  on  the  extent  to  which  the  sup- 
ply, as  indicated  above,  has  been  drawn  upon  for  actual  consumption  is 
found  in  the  extreme  probability  that  the  supply  in  the  hands  of  con- 
sumers and  dealers  is  in  the  aggregate  considerably  smaller  than  it  was 
a  year  ago.  This  *4nvi8ible"  part  of  the  total  supply  has  been  tacitly 
assumed  to  be  constant,  and  therefore  has  cut  no  figure  in  the  current 
discussions  of  supply  and  distribution.  But  there  can  be  no  doubt 
that  in  i)eriods  of  business  depression  there  is  a  large  body  of  con- 
sumers whose  lack  of  means  to  make  fresh  purchases  leads  them  to 
use  up  the  supplies  on  hand  much  more  closely  and  stintingly  than 
ordinarily.  This  condition  of  affairs  reacts  to  a  greater  or  less  extent 
on  the  dealers  who  supply  such  consumers,  causing  a  poitpouement 
of  purchases  on  their  part  corresponding  to  the  postponement  of  the 
exhaustion  ot  their  stocks  due  to  the  like  action  on  the  part  of  their 
customers. 

After  the  change  has  once  gone  into  eflfect  the  stream  of  supply  will 
flow  on  in  the  usual  volume  unless  there  has  been  an  actual  decrease 
of  consumption;  but  if  such  a  change  in  the  habits  of  a  large  body  of 
consumers  took  place  between  March  1,  1893,  and  March  1,  1894,  its 
eftects  would  inevitably  appear  in  a  comparison  of  the  stocks  on  hand 
at  the  two  dates,  since  those  on  hand  on  March  1,  1894,  would  neces- 
sarily be  larger  than  they  would  have  been  had  the  "invisible  supply '^ 
between  the  wheat  market  and  the  consumer's  mouth  been  kept  up  to 
its  customary  level.  In  other  words,  for  every  million  bushels  rep- 
resented by  a  reduction  of  this  invisible  supply  there  is  just  a  million 
bushels  more  in  the  visible  supply  or  the  supply  in  farmers'  hands  than 
there  would  have  been  if  the  invisible  supply  had  not  been  so  reduced, 

Uow  far  a  proper  allowance  on  the  score  of  such  considerations  as 
those  just  presented  would  go  towards  removing  the  discrepancy 
between  supply  and  distribution,  as  above  presented,  it  is,  of  course, 
difficult  to  estimate  with  exactness;  and  it  may  not  be  worth  while  to 
attempt  any  estimate,  in  figures,  under  such  conditions. 

It  should,  perhaps,  be  noted  in  this  connection  that  according  to  one 
very  recent  commercial  estimate  which  has  attracted  considerable  atten- 
tion, the  stock  in  farmers'  hands  on  March  1, 1893,  was  87,000,000  bush- 
els greater  than  the  estimate  of  the  Department  of  Agriculture  made 
it.     The  figures  compare  as  below : 

BaHhela. 

Recent  commercial  estimate 222,  000,  000 

Official  statement  in  March,  1893 135,000,000 

Difference 87,000,000 

The  same  estimate  makes  the  wheat  crop  of  1893  to  have  been 
460,000,000  bushels,  or  64,000,000  bushels  in  excess  of  the  estimate  of 
this  Department,  and  infers  also  from  "  a  careful  and  thorough  review 
of  the  data  of  distribution"  for  the  years  1890,  1891,  and  1892  that  the 
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Departiiieiit  underestimated  the  croi^s  of  those  years  by  an  amount 
aggregating  177,000,000  bushels,  an  average  annual  underestimate  for 
those  years  of  59,000,000  bushels. 

It  is  not  intended  here  to  discuss  the  commercial  estimate  just  cited. 
In  any  case  it  is  not  to  be  taken  for  granted  that  the  apparent  discrep- 
ancy between  the  figures  on  supply  and  those  on  distribution  for  March 
1, 1891,  is  chargeable  w  holly,  or  even  to  any  considerable  extent,  to  the 
oflicial  estimates  for  the  last  year.  To  say  nothing  of  the  possibility 
that  preceding  crops  have  been  underestimated — and  in  years  of  excep- 
tional abundance,  such  as  1891  and  1892,  there  was  a  manifest  tendency 
in  that  direction — authorities  are  far  from  being  unanimous,  as  many 
writers  assume  them  to  be,  in  regard  to  the  average  consumption  of 
wheat  per  capita  for  human  food. 

Either  an  underestimate  of  production  or  an  overestimate  of  con- 
sumption in  preceding  years  Avould  imi)ly  that  the  stock  in  existence  on 
March  1,  1893,  in  farmers'  hands  or  elsewhere,  was  larger  than  com- 
puted; and,  if  so,  there  has  been  more  to  draw  upon  during  the  past 
twelve  months  than  the  610,000,000  bushels  shown  by  the  figures  already 
I)resented.  Ko  pretension  is  made  to  infallibility  on  the  part  of  the 
Statistical  Division  of  the  Department  of  Agriculture.  It,  of  course, 
aims  at  exactness  and  honestly  endeavors  to  attain  it,  but  it  can  prom- 
ise no  more  than  approximations  to  the  desired  knowledge.  Its  crop 
rei>orts,  however,  cover  a  vast  field  of  inquiry  as  to  the  factors  involved 
in  estimating  jjroduction;  and  it  certainly  has  not  neglected  during  the 
past  year  to  make  full  use  of  its  large  facilities  for  obtaining  correct 
information. 

It  has  been  said  above  that  authorities  are  not  agreed  as  to  the  aver- 
age consumption  of  wheat  per  capita  in  the  United  States.  Mr, 
Edward  Atkinson,  who  has  given  careful  study  to  the  question  of  food 
consumption,  says:*  ^'The  average  ration  of  wheat  flour  to  eachadnlt 
person  in  the  United  States  is  well  ascertained  to  be  1  barrel  each 
year.''  lie  rates  as  adults  all  persons  of  10  years  old  and  upwards,  and 
counts  2  children  under  10  as  the  equivalent  of  1  adult  in  respect  to 
their  consumption  of  this  item  of  food.  Assuming  the  ratio  between 
such  children  and  the  total  i)opulation  to  have  been  the  same  as  that 
shown  by  the  census  of  1890,  and  estimating  the  total  population  for 
September  1  of  each  year  on  the  basis  of  tlie  census  figures  for  June, 
1890,  and  the  estimates  of  the  (lovernment  actuary  for  June  1  in  each 
of  the  other  yciirs,  we  have  the  following  figures  for  the  last  five  years: 


Kstiniated  for  Sept.  1. 


Yo;.r«.  :...,.      ^s^in^^^y^* 


Total  ]M>pu- 
'        hitiou. 


]M>nK>n8  of 

10  .vcar»  and 

upwards. 


61,622,313  54,139.302 

6-2.967,188  55,320,950 

04. 3r»2. 250  56, 537,  $28 

C5. 758, 750  57, 773, 533 

67, 188, 250  I  59, 029, 446 


TIkj  per  capita  estimate,  always  used  by  our  predecessors  in  the 

i)(*])artinent,  would  give  a  consumption  of  4|  bushels  per  capita  on  the 

M)[)nlation  shown  in  the  left  hand  column;  wliereas  the  estimate  used  by 

'^»'.  Atkinson  would  give  us  an  average  consumption  of  1  barrel  of  floor 

Soo  l'5s  "  Industrial  l»ro;;rcss  of  tlr    '^ation,"pp.  31  to  38,  inclusive.     Careshould 
.  f..v -t    »v  tho  rc**^'*     r»  ^'.-Kt     I    *»"»•     i*'^ 'iSo+,'r./»+5"«'  '  'tween  per  capita  and  per 
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each  on  the  smaller  numbers  presented  on  the  right.  Taking  all  gi 
of  flour  into  account  the  average  quantity  of  wheat  to  the  barre 
hardly  be  more  than  4§  nor  less  than  4^  bushels.  Bringing  tog 
the  figures  on  distribution  and  supply  for  the  twelve  months  ei 
March  1, 1894,  on  each  of  these  hypotheses  as  to  the  consumpti 
wheat  for  food,  we  get,  in  millions  of  bushels,  the  following  statcD 


Consumption 


Items. 


Distribution : 

Exports 

Consumption  for  seed 

Consumption  for  food 

Visible  supnly  March  1, 1894... 
In  farmers  nands  March  1, 1894 

Total 

Snpply  (as  shown  above) 

Apparent  discrepancy 


4}  bushels 
per  adult. 


176 
49 

275 
7G 

lU 


4|b 
per 


690 
CIO 


80 


If  the  consumption  for  food  during  the  past  twelve  months, 
making  allowance  for  the  increased  quantity  of  wheat  fed  to  ani] 
has  been  smaller  than  usual,  or  if,  as  we  have  seen  reason  to  belie 
has  come  in  part  out  of  what  may  be  called  the  "invisible  supply 
existence  on  March  1,  1893,  and  not  wholly  out  of  the  610,0(> 
bushels  comprised  in  the  supply  as  set  down  above,  the  discrep 
which,  on  the  basis  of  the  Atkinson  estimate  of  flour  consumpti 
ordinary  years,  would,  as  we  have  just  seen,  be  from  71,000,0( 
80,000,000  bushels,  will,  of  course,  be  still  further  reduced. 

It  has  been  stated  above  that,  according  to  one  commercial  esti 
cited,  the  supply  of  wheat  in  rarmers'  hands  on  March  1, 1893. 
222,000,000  bushels.  This  is  87,000,000  bushels  in  excess  of  the  esti 
of  the  Department  of  Agriculture  for  the  same  date,  Mr.  Dodge's  fi| 
making  the  wheat  in  farmers'  hands  on  March  1, 1893,  to  have 
only  135,000,000  bushels.*  It  is  claimed,  moreover,  that  the  commc 
estimate  in  question  is  the  result  of  special,  independent  investig 
and  not  a  mere  derivative  whose  correctness  is  dependent  on  th 
other  items  of  the  same  estimate ;  and  it  consequently  admits  of  co 
eration  apart  from  these  other  items.  Suppose,  then,  that  we  es 
mentally  substitute  it  for  the  Department  figures  on  "  supply  in  far] 
hands"  in  each  of  the  foregoing  statements  as  to  supply  and  dist 
tion  for  the  year  ending  March  1, 1894,  and  note  the  result  of  the  clu 
the  quantities  being  given  in  millions  of  bushels. 


Items. 

Supply. 

Distri- 
bution. 
A. 

Supply. 

Distri- 
bution. 
B. 

Supply. 

I 
b 

Viflible  supply  Mar.  1. 1893 

79 
222 
896 

79 
222 
396 

79 
222 
396 

Tn  farmprft*^ hands  Mar.  1. 1893  »- 

rropof  1893 

"F.xpnrt^d  during  vmlt t 

176 
49 

314 
76 

114 

176 
49 

275 
76 

114 

\ TsjmI  for  seed 

Ust^  for  food 

Visihlft  snpplv  Mar.  1. 1894.  ...r    r.T--.TT 

In  furrxiert'  bands  Mar.  1 .  1894  .  r t  - 

Totals 

«97 

729 
32 

697 

7 

690 

697 
16 

Apparent  exre«fl ..,...-     -  - 

*  The  same  commercial  estimate  makes  the  supply  in  farmers'  hands  on  Ma: 
1894, 138,000,000  bnshels,  or  24,000,000  bushels  more  than  the  quantity  shown  1 
present  statement  of  the  Department  on  the  same  subject. 
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Ill  fjolumu  A  tlic  consumption  for  food  is  pla<5e(l  at  4|  bushels  per 
capita,  in  column  E  at  4jj  bushels  per  adult,  aud  in  column  0  at  4^ 
bushels  per  adult,  the  word  ''adult"  being  used  as  already  explained! 
All  the  items  except  the  estimate  for  food  consumi)tiou  are  alike  in  the 
three  columns  and  the  difference  in  the  ligures  on  total  distribution  is^  ■ 
therefore,  the  result  of  the  difference  in  the  estimates  upon  this  one 
point.  It  will  be  seen  that  if  tlie  old  ofiicial  estimate  for  wheat  con- 
sumption (that  used  in  column  A)  be  adhered  to  the  distribution 
exceeds  the  supply  by  32,000,000  bushels,  while  if  the  consumption  is 
estimated  on  the  Atkinson  basis  of  1  barrel  of  flour  per  adult  the  suj)- 
ply  exceeds  the  distribution  by  7,000,000  or  by  10,000,000  bushela. 
according  to  the  quantity  of  wheat  taken  as  the  equivalent  of  the  barrel 
of  flour.  Thus,  on  the  supposition  that  the  quantity  of  wheat  in  farm- 
ers' hands  on  March  1, 1893,  was  as  largely  underestimated  as  is  claimed 
by  the  commercial  publication  whose  estimate  has  been  thus  tentatively 
used,  the  discrepancy  between  the  figui'es  on  supi)ly  and  those  on  dis- 
tribution for  the  past  year  is  reduced  within  very  narrow  limits.  It  Ifi 
deemed  more  probable,  however,  that  while  the  Department  estimate  ae 
to  w  heat  in  farmers'  hands  a  year  ago  may  have  been  too  low,  the  appar- 
ent deficiency  in  the  supply,  when  compared  Avith  api)arent  distribution^ 
has  been  covered  in  considerable  part,  as  already  suggested,  by  con- 
sumption out  of  the  invisible  supply  rather  than  out  of  the  visible  sup- 
ply or  out  of  the  stocks  in  the  hands  of  farmers. 

Ifo  opinion  is  here  expressed  as  to  the  correctness  of  the  estimate 
given  by  Mr.  Atkinson.  It  is  considerably  lower  than  that  heretofore 
used  in  the  estimates  of  the  Department  of  Agriculture  and  falls  still  a 
little  further  below  the  estimates  of  some  of  our  agricultural  and  com- 
mercial papers.  But  the  prominence  of  that  writer  and  the  carefid 
attention  he  is  known  to  have  given  to  questions  connected  with  the 
national  food  sux)ply  entitle  to  respectful  consideration  an  estimate  in 
which  he  has  felt  the  degree  of  confldence  indicated  by  his  statement 
that  ^^tlie  average  ration  of  wheat  flour  to  each  adult  person  in  the 
United  States  is  well  ascertained  to  be  1  barrel  each  year."  If  we  take 
ii  bushels  of  wheat  as  the  equivalent  of  a  barrel  of  llour,  this  estimate 
of  1  barrel  of  flour  i)er  adult  will  give  an  average  for  the  entire  popula- 
tion of  rather  more  than  3*95  bushels  per  cai)ita,  and  if  we  take  4f 
bushels  to  the  barrel,  it  vrill  give  an  average  of  nearly  4*1  bushels  i>er 
(Capita.  In  vicAv  of  the  rather  wide  disparity  between  the  estimates  used 
by  recognized  authorities,  a  new  and  careful  investigation  on  the  sub- 
ject of  our  average  consumption  of  wheat  seems  desirable.  But  in  tJie 
meantime  it  may  not  be  amiss  to  remind  those  who  adopt  some  of  the 
higher  figures  that  there  is  a  large  poi)ulation  in  the  South — partica- 
iarly  the  colored  people  of  that  section,  numbering  over  7,600,000  in 
JI890 — among  whom  corn  is  the  staple  cereal  an<l  wheat  but  little  used. 

Whatever  may  be  the  fact  as  to  the  rate  of  consumption  for  food,  or 
«s  to  otlier  elements  entering  into  the  question  of  distribution  and  sup- 
ply, it  is  obvious  that  the  figures  for  a  single  year  do  not  afford  a  basis 
Df  sufficient  width  to  admit  of  erecting  upon  it  a  superstructure  of 
'jrustworthy  conclusions.  Even  in  ordinary  times  the  liability  to  error 
Rowing  out  of  the  increase  of  the  *^  visible"  sui)i)ly  at  the  expense  of 
ihe  *4nvisible"  supply,  or  vice  versa j  during  the  year  taken  for  exami- 
lation  would  be  considerable.  And  in  such  an  exceptional  year  as  the 
twelve  months  just  closed,  it  would  be  markedly  great.  In  crop  esti- 
mates, estimates  of  consumption  for  seed  and  for  food,  and  estimates* 
»f  the  siir^T)ly  in  fa^^^'^T's'  hands  there  is,  of  course,  more  or  less  liability 
■^   ^   •'  ^Tw'    -hu,'.    If  T  mIc    ^miT'o/^.si  r»f  ^ix)P'*»'tainty  arising  from  the 
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existence  tff  stocks  of  wheat  and  flour  elsewhere  than  in  those  recep- 
tacles in  which  they  receive  the  commercial  name  of  "visible  supply,^ 
Were  the  figures  on  supply  and  distribution  complete,  any  discrepancy 
between  them  would  demonstrate  the  existence  of  error  at  some  point, 
while  agreement,  on  the  other  liand,  though  not  so  conclusive,  would 
at  least  afibrd  a  presumption  in  favor  of  the  substantial  accuracy  of  the 
estimates  entering  into  each  side  of  the  account. 

But  in  view  of  the  incompleteness  of  existing  data,  especially  suet 
as  would  serve  to  show  the  total  supply  in  the  country,  including  flour^ 
at  any  given  time,  a  comparison  for  a  single  year,  as  already  observed^ 
can  afford  no  adequate  basis  for  trustworthy  conclusions.  If  a  longer 
period  be  taken,  the  disturbing  efi'ect  of  any  change  occurring  after  its 
commencement  in  the  proportions  between  the  known  and  the  unknown 
elements  of  total  supply  in  existence  is  lessened  by  distribution,  and 
the  i)ossibility  of  drawing  trustworthy  inferences  from  the  results  of  & 
comparison  between  the  known  or  estimated  elements  of  supply  on  the 
one  side  and  distribution  on  the  other  is  proportionately  increased* 
Suppose,  then,  that  we  take  a  period  of  five  years  ending  with  the  Ist 
of  March,  1894,  and  see  what  results  we  shall  obtain  upon  each  of  the 
suppositions  heretofore  mentioned  in  respect  to  the  quantity  of  wheat 
consumed  as  food  in  the  United  States.  The  following  table  contains 
the  available  data  for  a  comi)arison  extending  over  a  period  of  that 
length,  quantities  being  expressed  in  millions  of  bushels: 


Quan- 
tities 
pro- 
duced. 

(«) 

2 

Quan- 
tities 
export- 
ed. 

8 

98 

08 

206 

191 

176 

Qnantities  consnmed. 

Exports  plus  CO 
tiou. 

nsump- 

For 
seed. 

X  or  I  oo<i 

fl  of  Hour 
nssumiuj;; 
t  in  1  bar- 
►  be— 

Sum  of 

col- 
umns 3, 
4,  and  5. 

8 

Sum  of 

col- 
nmDs3, 
4.  and  6. 

Yeara  ending  Mar.  1 — 

At  4} 
bushels 

jier 
capita. 

At  1  l)arr 

per  adult 

the  when 

rel  tu 

Sum  of 

col- 
amna  8, 
4  and?. 

4|  bush- 
els. 

4i  bush- 
els. 

1 

54 
53 
56 
54 
49 

o                G 

• 

0 

10 

18P0 

490 
399 
612 
516 
396 

1 
288                253 

244 
249 
254 
260 

440 
445 
562 
552 
539 

405 
409 
526 
515 
500 

SM 

1891 

294 
300 
307 
314 

258 
204 
270 

400 

189'J 

516 

1893 

50C 

1894 

275  :            266 

491 

Total 

2.  413 

769 

266 

1,503 

1,320           1,273 

2,538 

2,  355 

3,308 

a  It  will,  of  course,  be  understood  that  the  quantity  jiroduced  during  the  year  cndin<;  Man'h  1, 1890, 
was  ll:o  or<)j»  of  1889,  and  so  on  for  the  other  yeara.  • 

Striking  a  balance  for  the  five  years  on  eacli  of  these  supiK)sitions  as 
to  the  consumption  of  Avheat  for  food,  we  get  in  millions  of  bushels  the 
following  results: 


Visible  snpjdy  Mar.  1, 1889 

In  farmers'  hands  Mar.  1,  1889 

Crojts  of  1889, 18U0. 1891. 1892.  and  1893  . . 

Visible  supply  Mar.  1, 1894 

In  fanners'  hands  Mar.  1.  1894 

Exports  ]dus  consmnption  Mar.  1, 1889, 
to  Mar.  1, 1894 


SnpiwHition  1. 


Total  . . 
Excess 


32 

112 

2.413 


Supposition  2. 


Supply,      ^^i;^      Supply. 


32 


2.557 
12 


Diatri- 
bniion. 


2,545 




2,413 

76 

76 

114 

114 

2,538 

2,  355 

Supi)Osition  3. 


Supply. 

Distri- 
bution. 

32 
112 

.....a.... 

2.  413 



76 

lU 

2.308 

2.557 
59 


2,498 
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It  thus  ai)i>ears  that  if  ^vo  take  the  Atkmsoii  estimate  as  to  food 
oonsiimx>tiou  and  alk>w  4i  bushels  of  wheat  to  the  barrel  of  flour,  the 
supply  exceeded  the  known  distribution  by  59,000,000  bushels,  or  an 
average  of  11*8  million  busliels  a  year.  lUit  if  from  the  50,000,000 
bushels  wo  should  dciduct  the  quantity  used  for  other  j^urposes  than 
human  food,  including  that  fod  to  animals  and  any  that  may  possibly 
have  been  used  in  distilleries  or  breweries,  as  well  as  the  amounts  lost 
by  lire,  shipwreck  on  the  lakes,  or  otherwise,  this  average  would  be 
somewliat  reduced.  If  we  take  the  same  estimate  and  sillow  4§  bushels 
to  the  barrel  the  excess  of  supply  over  the  known  distribution  is  only 
12,000,000  bushels,  or  an  average  of  2-4  million  bushels  a  year.  This 
woidd,  i)erhaps,  be  hardly  sufticieut  to  cover  tbe  quantities  lost  and 
used  for  otlier  i)urposes  than  human  food.  But  the  correspondence 
between  the  figures  on  sui>i)ly  and  those  on  distribution,  on  this  hypoth- 
esis as  to  the  consumption  of  food,  is  certainly  exceedingly  close. 

Of  the  two  estimates  in  regard  to  the  quantity  of  wheat  used  in  the 
l)r()duction  of  a  barrel  of  flour  the  lower  is  the  one  that  for  years  past 
has  been  used  by  the  Department  in  reducing  flour  to  its  equivalent  in 
wheat;  and  information  received  from  largo  milling  firms,  who  keep 
accurate  records  on  this  subject,  indicates  that,  taking  both  winter  and 
spring  wheat  into  account,  4J  bushels  is  a  sufficiently  high  average. 
Indeed,  a  somewhat  lower  one  might  seem  justified ;  for  one  very  imi>or- 
tant  establishment  returns  the  average  for  three  years  in  the  case  of 
spring  wheat  at  a  small  fraction  less  than  4  J  bushels  of  GO  pounds  each, 
and  estimates  the  average  for  winter  wheat  at  about  4i  bushels.  The 
figures  of  the  census  would,  however,  indicate  a  general  average  for  the 
year  enduig  May  31 ,  1890,  of  4-70  or,  say,  4^ bushels.  The  results  difler 
from  season  to  season,  according  to  the  quality  of  the  crojis,  but  ordi- 
narily the  diflerence  is  very  small.  The  tendency  is  toward  a  reduction 
of  the  average  as  the  use  of  the  most  improved  milling  machinery 
becomes  more  and  more  general  throughout  the  country. 

If,  instead  of  the  estimate  used  by  Mr.  Atkinson,  that  which  has  been 
use<l  by  tlie  Department  of  Agriculture  bo  accepted  as  correct,  the  figures 
on  distribution  (see  sujiposition  1  in  the  last  table)  exceed  those  on 
supply  by  171,000,000  bushels.  The  figures  on  exportation  must  be 
rci^arded  as  accurate,  and  if  we  also  consider  those  in  relation  to  wheat 
consiiined  for  seed  to  be  correct,  we  shall,  on  this  supposition  as  to  the 
consumption  for  food,  bo  driven  to  the  conclusion  that  the  crop  esti- 
mates for  the  five  years  under  consideration  have  fallen  short  of  the 
a(!tiial  production  during  the  same  period  by  171,000,000  bushels,  to 
which  something  nuifit  bo  added  for  losses  and  for  uses  other  than  for 
iMiman  food.  If  we  should  add  10,000,000  bushels  to  cover  such  items, 
making  the  total  deficiency  187,000,000  bushels,  this  would  raise  the 
total  i)r()ducti<m  for  the  i\\e  years  from  2,413,000,000  to  2,600,000,000 
bushels,  and  would  make  the  deficiency  of  the  estimates  7-2  per  cent. 

If  the  error  in  respec't  to  area  were  assumed  to  be  4  per  cent,  the 
corresponding  error  in  the  rate  of  yield  ne<essary  to  account  for  the 
results  indicat(Ml  above  wcmld  be  a  fraction  over  3*3  per  cent.*  if  the 
i..>nsumi)tion  has  bet^n  at  all  overestimated,  the  percentage  for  under- 
.';>timatc  of  ]>ro<lu(tion  must  l)e  correspcmdingly  reduced;  and  if  the 
true,  consumption  has  been  as  low  as  the  Atkinson  estimate  makes  it,  the 
'*s^ti»M:if«»>     »f  production  have  either  been  almost  exactly  correct  {see 

*  'n:iy  s<(in  at.  fust  sl;;lit  Hint  if  jiii  error  v  1  ^^vTi^  diBtribntod  bofweon  nrea 
•lu  .  .<'.  r  '  \U'U\  in  s'"'^  t  inninirr  :s.s  iv  •-'-i^ri  ,.,  — vor  of  4  per  cent  1o  the  lonueTi 
•ic '*    «)rii      holatt*'.         .Ic      "    just  ;j-:  '        '      "•»»"*  lysis  of  tbo  problem 
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Bupposition  2  in  the  last  table)  or  Lave  been  about  2  per  cent  too  liigh 
(see  supposition  3). 

It  is  claimfMi  by  souie  agricultural  and  commercial  papers  that  to  the 
visible  supply  should  be  JKlded  the  commercial  stocks  of  wheat  in  Cali- 
fornia and  those  in  small  elevators  and  elsewhere  in  other  parts  of  the 
country;  but  these  are  probably  about  balanced  by  stocks  on  hand  five 
years  ago  in  corresponding  situations,  and  consequently  need  not  be 
taken  into  account. 

Let  us  see  now  how  these  several  estimates  in  regard  to  the  average 
consumption  of  wheat  for  food  fit  in  with  the  other  items  of  supply 
and  distribution  for  a  longer  period.  The  years  beginning  with  March 
1,  can  not  conveniently  be  used  for  this  purpose,  and  it  will  be  necessary 
to  take  the  fiscal  years  beginning  July  1  in  connection  with  the  crops 
harvested  near  the  beginning  of  such  fiscal  years.  If  we  take  the  ten 
years  beginning  July  1, 1879,  and  ending  June  30, 1889,  they  will  over- 
lap the  five-year  period  already  considered  by  only  four  months — that 
is,  by  the  time  from  March  1  to  June  30,  inclusive. 

Statistics  as  to  the  stock  on  hand  at  the  beginning  of  this  decade  can 
not  readily  be  obtained,  if  at  all;  but  the  difference  between  the  stocks 
at  its  beginning  and  end  can  not  have  been  large  enough  to  affect  the 
results  in  any  material  degree  where  so  long  a  period  is  in  question. 
Taking,  then,  the  production  on  the  one  side,  and  exports,*  seed,  and 
consumption  for  food  on  the  other,  we  get  in  millions  of  bushels  the 
following  results: 


Production,  1879-1888 

l^etexport«  for  ten  fiscal  years  beginning  July  1,1879 

Used  for  seetl 

Uaed  for  food 


Total  exports,  seed  and  food 


Excess  of  supply  over  distribution. 


Average  annual  excess 


A. 

Consumption 

estimated  at 

4|  busbels  per 

capita. 


B. 

Consumption 

estimated  at 

4f  bushels  per 

adult.* 


Consumption 

estimated  at 

4^  bushels  per 

adult.* 


1,337 

538 

2,566 


4,455 


4,441 


U 
1-4 


1,337 

538 

2,254 


4.455 
4,129 

1,337 

538 

2,174 

326 
32-6 

1 

4,456 


4,049 


406 

40-6 


*  Adults  being  reckoned  as  already  explained 


It  will  bo  seen  that  taking  consumption  for  food  at  4§  bushels  per 
capita  there  is  an  almost  exact  correspondence  for  this  decade  between 
production  and  distribution,  the  average  annual  excess  of  the  former  over 
the  latter  being  only  1,400,000  bushels.  This  may,  perhaps,  be  insuffi- 
cient to  cover  other  forms  of  consumption  and  losses  by  fire,  flood,  etc., 
but  the  excess  on  the  basis  of  the  two  other  estimates  for  food  con- 
sumption (32,600,000  bushels  per  annum  in  the  one  case  and  40,600,000 
in  the  other)  would  seem  to  err  far  more  widely  in  the  opposite  direc- 
tion. This,  of  course,  assumes  that  the  estimates  of  production  for 
these  years  are  substantially  correct. 

In  considering  the  preceding  decade  (that  comprising  the  crop  years 
from  1869  to  1878  and  the  ten  fiscal  years  extending  from  July  1, 1869, 
to  June  30,  1879),  the  consumx>tion  for  seed  from  1869  to  1875  is  esti- 
mated on  the  basis  of  the  area  for  those  years,  there  being  no  estimates 

*  Tlieso  are  the  net  exports  obtained  by  deducting  the  imports  from  the  exports  of 
domestic  and  foreign,  but  they  do  not  differ  materially  from  the  exports  of  domestic. 
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of  seed  consumption  ou  record  in  the  Departiiieiit    reports  for  this 
period.     The  ligures  for  that  decade  are  given  below  : 


A.  B. 

ConRiini])tioii  Coiintiinption 

('Htiiiuitn<l  ut    I  i^tiiiiatod  at 

4|  bushols  pvT  '  4J  UualielH  jutv 

caiiitu.  adult.* 


C. 

Conflumption 

estimated  at 

4^  bunhels  per 

adult.* 


ProductUm,  1869-1878 , 

Net  exports  forten  liBcal  years  iKSgiuniug  July  1, 18G9. ! 

Used  lor  seed I 

Used  fur  food 


Total  exports,  seed  and  food. 


72X 

307 

2,004 


Exce.s.>i  of  Riipplv  over  distribution. . 
Excess  of  diKtribiition  over  supply  . . 

Average  annual  cxct^ss  of  Hupply 

Average  annual  deliciency  ot  hui>ply 


'2.  9:J2 


3,  009 


728 

3C7 

1,761 


1(57 
ifi-7' 


2,932 


2, 8:.6 


728 

367 

1,698 


76 
'7-6 


2. 


2,798 


139 

ii'-i 


*AduItjj  being  rockoned  as  already  explaine<l. 

It  tliUvS  appears  that  if  Ave  put  the  consunii)tion  ft)r  food  at  4j|  basliels 
per  capita,  the  crops  for  the  ten  years  do  not  suffice  to  cover  the  three 
main  elements  of  distribution,  but  fall  short  of  doing  so  by  an  aggre- 
gate of  107,000,000  bushels,  or  an  average  of  10,700,000  bushels  a  3'ear, 
besides  leaving  nothing  for  losses  and  for  uses  other  than  for  seed  aud 
food.  On  the  hypothesis  that  consumption  for  food  amounted  to  4§ 
bushels  i)er  adult,  the  6upi)ly  exceeded  these  main  elements  of  distri- 
bution by  70,000,000  bushels,  or  an  average  of  7,000,000  bushels  a  year. 
If  losses  and  other  minor  elements  of  distribution  were  deducted  from 
this  surplus,  it  would  be  reduced  within  still  narrower  limits.  On  the 
hypothesis  that  the  consumption  for  food  amounts  to  only  4^  bushels 
per  adult  the  suri)lus  amounts  to  130,000,000  bushels,  or  an  average  of 
13,900,000  a  year,  and  would  still  be  quite  large  if  a  reasonable  allow- 
ance were  made  for  losses,  etc. 

We  see,  then,  that  for  the  period  1800-1878  the  estimate  of  4§  bushels 
of  wheat  per  adult  is  the  one  that  accords  most  closely  Avith  the  figures 
on  x)roduction  and  on  other  elements  of  distribution. 

For  tlie  period  1879-1888  it  is  the  estimate  of  i%  bushels  per  capita 
that  best  accords  with  the  other  olVicial  ligures  ou  x>i'<Jduction  and  dis- 
tribution, and  the  correspondence  is  extremely  close. 

On  the  other  hand,  for  the  live-year  ])eriod  1 889-1893  the  estimate  of 
4jj  bushels  per  adult  again  takes  the  first  place  in  respect  to  closeness 
of  correspondence  with  the  other  items  of  the  account. 

It  is  to  be  noted  that  no  one  of  the  three  food  estimates  considered 
is  presented  as  a  mere  derivative  from  the  other  elements  of  supply 
and  distribution.  There  is  reason  to  believe  that  some  commercial 
estimates  are  obtained  by  simply  deducting  the  sum  of  the  exports  and 
seed  for  a  series  of  years  from  the  estimated  ])roductiou  for  the  same 
period  and  dividing  the  remainder  by  tlie  estimated  i)opulatiou.  Such 
an  estimate,  if  correct,  wouhl  give  the  total  consumption  for  all  pur- 
poses other  than  seed;  but  its  correctness  is,  of  course,  dependent  on 
that  of  tlie  other  elements  used  in  the  computation,  and  it  has,  there- 
fore, no  indei)endent  Aaliic  as  an  aid  in  testing  the  accuracy  of  the  fig- 
ires  on  production,  since  these  Ibrm  the  chief  one  of  the  other  elements 
n  question. 

^e  assume  the  substantial  correctness  of  the  crop  reports  in  all 
viw,  '  'he])erio<ls  considered,  the  examinati<m  of  the  middle  period 
give-         <^-"i"s  tending  strongh'  to  (establish  the  accuracy  of  the  esti- 

.]>ois    %/i     "ir   •  >•*    pT»ntity  consumed  for  food,  while 
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tlie  results  of  our  examination  of  tbe  first  and  third  would  tend  to 
prove  that  the  estimate  of  4§  bushels  per  adult  is  much  nearer  to  the 
truth. 

On  the  other  hand,  if  we  should  assume  the  correctness  of  the  first  of 
these  estimates  as  to  food  consumption,  the  crop  estimates  of  187d- 
1888  would  be  strikingly  corroborated,  while  those  of  18G9-1878  and 
1889-1893  would  be  proved  too  low.  But  if  we  should  assume  the 
accuracy  of  the  second  estimate  as  to  food  consumption,  the  case  would 
be  reversed,  the  crop  estimates  for  1869-1878  and  1889-1893  being  in 
that  case  substantially  confirmed,  while  those  for  1879-1888  are  found 
much  too  high. 

It  would  certainly  be  an  advantage  to  have  an  independent  estimate 
of  food  consumption  suflBciently  exact  and  certain  to  serve  as  a  trust- 
worthy test  for  the  accuracy  of  the  statistics  of  production,  but  the 
facts  disclosed  by  our  examination  of  the  figures  for  the  last  twenty-five 
years  hardly  indicate  that  this  desideratum  has  as  yet  been  attained. 
The  evidence  is  not  on  record  that  there  has  at  any  time  been  an 
inquiry  as  to  the  quantity  of  wheat  consumed  for  food  comparable  in 
respect  to  its  extent  and  fullness  with  that  which  takes  place  every 
year  in  respect  to  production;  and  for  the  i)resent  it  would  seem  that 
the  statistics  on  the  latter  subject  must  stand  or  fall  on  their  own 
merit. 

THE  "WHEAT  CROP  OF  THE  "WORLD. 

The  following  table  shows  the  world's  production  of  wheat  by  coun- 
tries for  the  year  1893  as  comimred  with  that  of  1892  and  1891.  The 
latest  official  returns  for  the  different  countries  were  used  wherever 
available.  In  certain  cases  these  oflficial  statements  are  preliminary 
and  may  be  changed  by  the  corrected  estimates.  There  is  little  doubt, 
for  instance,  that  the  estimates  for  Germany  and  Eussia  will  be  reduced 
by  the  final  returns.  Many  countries  make  no  official  estimate  of  wheat 
production,  and  in  such  cases  the  most  trustworthy  commercial  esti- 
mates were  taken.  The  bushel  used  is  the  Winchester  bushel,  which 
has  a  capacity  of  2,160-42  cubic  inches.  Where  quantities  were  given 
by  weight  they  were  reduced  to  bushels  under  the  assumption  that  60 
pounds  of  wheat  make  a  Winchester  bushel.  The  crops  of  the  conn- 
tries  in  the  Southern  Hemisi)here  are  those  gathered  in  November  and 
Detrember,  1892,  and  in  January  and  February,  1893. 

In  North  America  the  total  production  of  wheat  in  1893  was 
417,479,000  bushels,  a  decrease  of  nearly  127,000,000  as  compared  with 
the  preceding  year  and  of  237,000,000  as  compared  with  1891.  The 
large  extension  of  the  wheat  area  in  Argentina  brought  up  the  produc- 
tion of  South  America  from  51,000,000  in  1892  to  82,000,000  in  1893,  an 
increase  of  61  per  cent.  Europe  produced  27,000,000  bushels  more  in 
1893  than  in  the  preceding  year.  Asia's  share  of  the  world's  wheat 
production  was  346,000,000  bushels  as  against  290,000,000  in  1892  and 
345,000,000  in  1891.  Africa's  crop  was  35,500,000,  an  increase  of 
1,000,000  bushels  over  1892.  Australasia's  outturn  stood  at  41,000,000 
bushels  as  compared  with  36,000,000  in  1892  and  33,000,000  in  1891. 
The  total  world's  crop  of  wheat  for  1893  is  estimated  at  2,385,360,000 
bushels,  which  is  less  by  7,000,000  than  the  crop  of  1892  and  exceeds 
the  crop  of  1891  by  about  21,000,000  bushels. 
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WHOI^SAI.E  PRICES  OF  AaRICTTLTURAI.  PRODUCTS. 

The  quotations  given  Lelow  liave,  for  tlie  most  part,  beeu  farniBhed 
by  the  secretariea  of  the  boarila  of  tmde  cf  the  different  cities  named : 
WhoUiale  pricti  o/ principal  agrleultaral  produolt  at  leading  cititt  in  all  letiioni  of  1A« 


CClRy  (porl, 

slid). 

Daio. 

B«to..         1    2,-.wTorl.     1 

AUiwtft.       1  Hot  Orlouu. 

Cto«ln».tl. 

M.iato     .19 

Ztao.    .   BB 

.6S 

.♦H       .Jfl 

.a7i 

WHEAT  {Mr 

niholl. 

":?!!'" 


'.eTi     ;s7i|;: 


OAT 

S  (p«f  bosho 

). 

AV.  t  wftin. 

:38 
f0.3«to     .3W 

*0.3flil 
.34 

:38] 

W.4l' 

!48 
.13 

jo.  11 

.374    :38 

Jfo.f  mJ«J. 

y-iigs 

■■3ii 

BARLEY  (pprbnelml). 

|5I«ro<o«l<(aU 

•0-gtoW.M    ' 1   *'''g^2 
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HAT  (p^rlon 

1  J-oir(ooMd. 
»0.00U.(l7.0» 
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SI! 
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1 
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:S 

pOT 
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•o.n 
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.30 
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TThoUftale  jf  rices  of  principal  agricultural  products  at  leading  cities  in  all  sectUms  of  tJU 

United  States — Coutiuued. 


CORN  (porboBhol). 


Date. 


Dec.  1,1892.. 
Jan.  3,1893.. 
Feb.  1,1893.. 
Dec..  1,1893.. 
Jan.  2,1894.. 
Feb.  1,1894.. 


Chicago. 


Ko.  f . 

10. 42  to  $0. 42} 
.40}         .40| 
.441 

.35i 
.35i 
.352 


Minneapolia. 


No.  S  yellow. 


$0.36 

.40 

10. 81}  to  .32 

.32 

.32^ 


St  PauL 


No.  $  ytUow. 
$0. 39  to  $0. 40 
.38 


.37 
.40 
.33 
.32 
.32i 


.41 
.34 
.33 
.33 


St.  Louis. 


No.  t. 
$0.38}  to  $0.3 


.40 

.314 
.33| 


i.38f 

.371 

.40^ 

.34 

.311 

.831 


San  Frmncisoo. 


No.  1  whiU.* 

$1.12|to$1.15 

1.07{       1.10 

I.02I        1.06 

.90 

.90  .91j 

.00  .91 


"WHEAT  (per  bushel). 


Dec.  1, 1892 
Jan.  3, 1803 
Feb.  1, 1893 
Dec.  1, 1893 
Jan.  2, 1894 
Feb.  1,1894 


No.iredtoinUr. 
|0.7Uto$0.71} 
.72i 
.74 
.63) 

M 

.601 


.72 

.73| 
.63 
.60i 
.60| 


No,  1  northern. 
|0.C7i 
.66 
.68 
.59^ 
.59} 
.60 


No.  t  northern.  \No.tred  vrinter.]    No.  1  vAite.* 

$1.26}  to  $1,271 
1.271 


$0. 62 
.61 
.61 
.57 
.58 
.60 


to  $0. 65 
.62 
.65 
.58 
.59 
.GO) 


$0. 68}. 
$0.67{   to   .68 


).67t 
.68i 

.56} 
.56} 


.68} 
.59} 
.56} 
.56} 


OATS  (per  bushel). 


Dec.  1,1892 
Jan.  3, 1893 
Feb.  1. 1893 
Dec.  1,  lSi)3 
Jan.  2, 1894 
Feb.  1, 1894 


No.i. 

$0.31i 

$0.30}  to   .31 

.32 

.2i^i 

.29  29} 

.28  28i 


No.  S  mixed.        No.  f  tohite. 
$0.31}'  $0.31}  to $0.32 


$0.28}   to 


.26 


.29} 

.82} 

.27 

.27 

.26} 


.30 
.32 
.27 
.28 


.30} 

.32} 

27} 

28}' 

.28 


No.i. 

$0.31 
$0.31}   to  .32 


.27} 


.31 
.27} 
.27} 
.28} 


No,  1  • 

$1.27}to$1.80 

1.82}        1.85 


1.85 
1.05 
LOO 
1.16 


L87| 
L07l 
1.06 
1.171 


BARLEY  (per  bushel). 

Dec.  1,1892 

Fair  to  choice. 

$0. 50  to  $0. 58 
.52  .65 
.42  .65 
.46  .52 
.42  .59 
.44          .54 

No.  S. 
$0. 33  to  $0. 38 
.39          .40 

No.  t. 
$0. 50  to  $0.  55 
.50           .55 
.50          .55 

Choice. 
$0. 62  to  $0. 63 
.60 
.60 
.57 
.55 
.63          .54 

No.  1  ekevali^r.* 
$1.12  to  $1.16 
1. 16        L 17* 

Jan.  3,1893 

Feb   1  1893 

L 16        1. 17 

Dec.  1. 1893 

.89          .40 
.38 

1. 16        1. 17 

Jan.  2.1894 

L 16        L 17 

Feb.  1.1894 

.50 

HAY  (per  ton). 


Dec.  1,1892. 
Jap.  3. 1893. 
Feb  1,1893. 
Dec.  1. 1S93. 
Jan.  2. 1894. 
Feb.  1, 1894. 


No.  1  timothy. 
$11. 00  to  $12. 00 
10. 50  11. 00 
11. 00  11. 50 
10. 00  10.  50 
10. 00  10.  ."iO 
9. 00        10. 00 


WUd. 

$8. 00  to  $8. 25 

7.50 

7.00 

6. 00        6. 50 

4. 00        5. 00 

8. 50        4. 00 


Timothy. 
$8. 00  to  $9. 50 
7. 00        8.  00 


8.50 
7.50 
7.00 
7.00 


9.00 
8.50 
8.00 
8.00 


Timothy,  fancy. 
$12^50 
13.00 
14.00 
12.50 
12.00 
12.00 


No.  1  hmrUy* 
$8.00to  $9.00 


8.00 

7.00 

10.00 

10.00 

0.00 


9.00 

8.00 

U.00 

11.00 

11. 00 


COTTON  (per  pound). 

Dec.  1,1892 

Jan    3.1893 

••••■■•••••••••• 

Middliyig. 
$0.10 
.09}g 
.00,'. 
,07,^. 
.07,«, 
.07,«, 

...••••••.«.•••• 

Feb   1  1893  

Dec   1,1893 

Jan.  2,1804 

Feb.  1,1894 

1 

BUTTER  (per  pound). 


Doc.  1,1802. 
Jan.  3, 1R9:{. 
Feb.  1,  189:{. 
Dec.  1,1893. 
Jan.  2,1894. 
Feb  1,1894. 


Vo.  1  creamenf. 

Creamery. 

$0.  2.5  to  $0. 20 

$0. 27  to  $0. 31 

.  25          .  2r, 

.28           .32 

.  25            .  20 

.24            .30 

. 22            .  25 

.24            .28 

.22            .24 

.24            .28 

.22            .23 

.22           .28 

Good  to  okaies, 
$0.2i  to$O.M 
.36  .37 

.30  .34 

.30  .38 

.30  .33 

.30  .33 


E(JGS  (per  dozen). 


Dfcr           •^- 

Jan      ,  lHi;2. 

•••••■••• 

r'eb    a.  my.]. 

>c.  1. 180:{. 

fn"    "  l>^9t. 

r   »            894. 

$0. 20  to  $0. 22 
.24 
.29 


.22} 

.20 

.13 


.30 
.23 
.21 
.13} 


$0.21 
.23 
.30 
.21 
.21} 
.15 


to  $0. 22 
.24 
.31 
.22 
.22 
.16 


$0.22 
.22} 
.27} 
.21 


OhoUs, 
$0.87}  U  $0.49 
.86  .37 


.37 
.31 


'^r  centaL 
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TVKolesaU  price*  of  prineipaJ  agricultural  products  at  leading  cities  in  aU  sections  of  th§ 

United  States — Coutiuued. 

TOBACCO. 


Dftte. 


Dec.  1,  1892 

Jan.  3, 1893 

Feb.  1.1893 

Dec.  1,1893 

Jan.  2, 1894 ^ 

Feb.  1,1894 


New  York. 


Fennsylrania 
seed  leaf. 


St.  Louis. 


MissoDri  Bar- 
ley leaf,  me- 
dium to  good. 


Per  povnd.  Per  poun  d. 

$0. 11  to  $0. 15  40. 10    to  $0. 13 


a.  11 
6.11 

C.Q8 
(f.08 
e.08 


.15 
.15 

.10 
.10 
.10 


10 
.10 

.08i 

.08 

.08 


13 
.15 

.12 

.10 
.10 


Old  style,  me- 
diiuu  to  good. 


Per  pound, 
$1.06ito$0. 
.  OU         .  Oi 
.06{         .08] 

.06|         .08 
.07  .OS* 

.07  .08^ 


LouisTille. 


Barley  leaf. 


to.  09  to  $0.  le 

.10  .It 

.10  .12 

.00  .Id 

.09  .10 

.00  .10 


a  Prices  for  January  11. 
b  Prices  for  JTebroary  8. 


c  Prices  for  December  7. 
d  Prices  for  January  8. 


4  Prices  for  Febroary  7. 


I!XPENSE  OF  RAISING  T^HEAT  AND  CORN. 

In  consequeuce  of  numerous  inquiries  relative  to  tlie  cost  of  raising 
our  princii)al  cereals  coming  from  both  this  country  and  abroad,  a 
careful  investigation  lias  been  made  by  tlie  Department  of  Agriculture 
as  to  tlie  cost  of  raising  the  staple  products,  corn  and  wheat.  In  view 
of  tlie  present  low  prices  of  wheat  prevailing  throughout  the  world, 
the  results  of  this  investigation  are  of  unusual  economic  importance, 
and  it  is  believed  that  the  time  has  come  to  sound  a  note  of  warning 
against  the  exclusive  dependence  on  the  cereal  crops,  and  in  favor  of  a 
more  diversified  culture.  With  wheat  selling  at  57  cents  and  corn  at  36 
cents  a  bushel  in  Chicago,  it  is  impossible  to  escape  the  conclusion  that 
a  rotation  of  crops  would  be  more  profitable  to  our  farmers  than  a  per- 
sistence in  exclusive  wheat-growing. 

The  subjoined  tabular  statement  will  show  that  his  time  and  th© 
interest  on  the  money  invested  in  his  land  have  been  included  in  the 
actual  expense  incurred  by  the  farmer  in  the  production  of  his  cro|i». 
The  following  items  have  been  considered  in  making  an  estimate  of  the 
total  cost  of  raising  wheat:  Rent  of  land,  manure,  seed,  and  labor, 
the  lust  of  which  is  subdivided  into  preparation  of  soil,  sowinsj,  bar- 
vesting,  thrashing,  housing,  and  marketing.  In  the  case  of  com,  the 
labor  consists  of  preparing  the  soil,  planting,  cultivating,  gatheiing, 
housing,  and  marketing. 

Cost  per  acre  of  raising  whe-at  and  com. 


Root  of  land 

Xlaauro 

Preparing  ground 
a 


Sowing  or  planting j. 

''ultivating , 

' larvrating  or  gathering 

fbrnshing 

(Iiitisi  ng 

ilarketing 


Total 


ag9:> 


^53 


Wheat. 


$2.81 

2.16 

1.87 

.U6 

.37 


1   10 

1. 1'O 

.76 
U.69 


Com. 


t9  09 


4] 

I  8f 

i.n 


5« 

l.M 

11.71 
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In  the  Statisticiau's  report  for  December,  1893,  the  average  &rm 
value  of  wheat  and  corn  produced  per  acre  was  stated  as  follows: 
Wheat,  $6.16;  com,  $8.21.  This  would  show  on  the  faceof  it  a  virtual 
loss  to  the  farmer  of  $5.63  per  acre  of  wheat  and  $3.50  per  acre  of  corn 
for  the  year  1893.  It  must  be  remembered,  however,  that  besides  the 
production  of  the  grain  the  fai*mer  has  the  straw  of  the  wheat  and  the 
stalks  of  corn,  which  have  in  some  sections  of  the  country  a  feeding 
value  of  about  $5  per  acre,  and  that  while  the  cost  of  production  was 
about  normal  the  price  per  bushel  of  wheat  was  unprecedeutedly  low 
and  that  of  corn  much  below  the  average. 

The  fact  that  the  farmer  is  allowed  average  rent  for  his  land,  and 
wages  for  his  labor,  in  the  above  calculation,  should  also  be  taken  into 
consideration  in  computing  his  profits. 

The  results  have  been  derived  from  individual  estimates  made  by 
over  25,000  practical  farmers  in  the  case  of  wheat  and  over  28,000  in 
the  case  of  corn.  A  second  set  of  replies  was  received  from  over  4,000 
experts,  i.  e.,  the  graduates  of  various  agricultural  colleges  now  engaged 
in  farming,  and  this  result  tallies  very  closely  with  that  obtained  from 
the  general  inquiry. 

The  following  statement  will  show  in  detail  the  figures  of  ci>st  of 
producing  corn  and  wheat  by  States  and  sections: 
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Msiimated  cost  of  the  principal  items  and  total  coat  in  the  production  of  wheat  and  corn  bg 

States  and  sections  per  acre  for  1895, 

[Consolidated   from  returns  from  nearly  30,000  leading  farmers  scattered  throaglioat  the  United 

•  SUtes.] 


States  and  sections. 


Maine 

New  Hampshire 

Vermont , 

Massachusetts . . 
Connecticut 


Xcw  England 


New  Tork 

New  Jersey . . 
Penn93'lvania 
Delaware 


Middle 


Mainland 

Virginia 

North  Carolina. 
South  Carolina. 

Georgia 

Florida 

Alabama 

Mississippi  .  .. 

Louisiana 

Texas 

Arkansas 

Tennessee 


Southern . 

We  Jit  Virginia . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska , 

South  Dakota . . 
North  Dakota . . 


Wheat. 


M 

4S! 


s 


9 


$3.43 
3.74 
3.51 
4.08 
6.31 


$4.96 
5.59 
3.78 
5.43 
4.81 


3.52  ;    4.41 


$3.39 
3.73 
3.17 
8.83 
4.09 


4.56 
4.61 
3.70 
4.67 


5.36 
6.72 
5.01 
4.15 


4.01 


3.64 
2.54 
2.68 
2.46 
2.44 
3.19 
2.35 
2.51 
2.23 
3.13 
2.60 
2.66 


2.79 


5.16 


3.48 
2.83 
1.77 
2.12 
2.13 
1.83 
1.96 
2.07 
2.42 
1.47 
1.56 
1.24 


2.09 


3.27 
3.31 
3.72 
3.05 
3.55 
3.68 
2.91 
2.26 
2.73 
2.61 
2.10 
2.17 
1.52^ 
1.63 


1.92 
1.66 
2.08 
2.80 
2.02 
1.76 
3.09 
2.35 
1.40 
1.52 
1.27 
1.63 
1.42 
1.49 


Western 2.62       1.85 


Colorado 

Utah 

Idaho  ... 


Mountain  region. 


Washington 

(Oregon 

California... 


Pacific 
Total.. 


3.08 
5.24 
3.47 


3.88 


2.14 
4.44 

1.35 


2.70 


3.32 


8.01 
2.50 
2.77 
2.40 


2.79 


2.42 
1.92 
1.54 
1.20 
1.28 
2.81 
1.45 
L69 
1.77 
1.59 
1.42 
1.60 


1.71 


2.30 
1.67 
2.46 
2.73 
2.03 
1.58 
1.89 
1.65 
1.37 
1.52 
1.40 
1.39 
1.55 
1.69 


1.80 


2.05 
2.60 
2.31 


2.29 


$2.30 
2.12 
2.09 
1.80 
L50 


2.16 


L64 
1.53 
1.32 
LIO 


1.40 


1.11 

1.03 
.91 

L05 
.94 

1.16 
.94 
.98 

1.23 
.79 
.84 
.80 


.93 


1.12 
.91 

L08 

1.21 
.91 
.96 

1.19 
.97 

L06 
.79 
.66 
.77 
.82 
.91 


.92 


.88 

1.04 

.95 


.95 


& 


$0.44 
.71 
.61 
.72 
.51 


.53 


4.17 
3.21 
3.17 


3.31 


2.81 


3.89 
2.61 
2.38 

2.18 
2.14 
1.96 

.90 

.92 

1.08 

2.62 

2.02 

1.03 

2.16 

1.87 

.96 

.49 
.53 
.46 
.57 


.48 


.49 
.47 
.42 
.26 
.37 
.29 
.90 
.52 
.48 
.39 
.33 
.35 


41 


.47 
.39 
.45 
.35 
.40 
.29 
.38 
.38 
.24 
.30 
.32 
.28 
.31 
.42 


.30 


5 


i 


$2.21 
2.49 
2.24 
2.58 
2.83 


$2.28 
2.31 
L80 
2.63 
2.72 


1.49 
1.36 
L39 
1.11 


1.40 


1.17 

.93 

.75 

.71 

.74 

1.34 

.79 

1.03 

1.31 

L19 

.93 

.97 


94 


.39 
.36 
.35 


.37 


.36 
.31 
.31 


.32 


.37 


1.90 
1.81 
1.53 


1.78 


1.70 
1.25 
1.40 


1.41 


2. 27       2. 02 


1.44 
1.58 
1.42 
1.30 


1.43 


1.35 

.93 

.73 

.89 

■88 

.72 

.96 

1.14 

1.32 

1.14 

.85 

.88 


.95 


$0.79 
.80 
.68 
.96 
.83 


L18 

1.02 

1.30 

1.10 

1.29 

1.35 

1.36 

1.11 

1.13 

1.33 

L13 

L23 

1.15 

1.11 

1.22 

1.02 

1.10 

1.06 

L15 

1.08 

L23 

1.18 

1.11 

1.07 

1.12 

.97 

1.00 

L42 

1.18 

1.18 

1.19       1.20 


.73 


.60 
.66 
.64 
.59 


63 


.58 
.80 
.34 
.33 
.30 
1.08 
.34 
.53 
.51 
.29 
.28 
.23 


.33 


.41 
.30 
.46 
.34 
.38 
.28 
.36 
.28 
.24 
.26 
.30 
.26 
.25 
.31 


.32 


I 


$1.21 
L48 
1.24 
1.79 
2.74 


i 

e 


3 

o 
H 


$21.01 
22.97 
19.02 
23.82 
26.34 


1.27 


.93 
.80 
.89 
.70 


20.22 


19.52 
20.29 
17.60 
16.59 


.88 


18.18 


1.04 
.93 
.71 
.64 
.67 

LOS 
.76 

LOl 

L25 
.78 
.82 
.63 


15.28 

1L87 

9.85 

9.66 

9.75 

13.46 

10.45 

1L48 

12.52 

10.77 

9.63 

9.36 


4 


Busk, 

a 

l-T 
3-t 

2 
I't 


.79     10.94 


.89 
.70 
.78 
.83 
.64 
.54 
.85 
.61 
.54 
.68 
.58 
.64 
.61 
.76 


.66 


12.58 

1L84 

13.62 

13.83 

12.39 

1L46 

12.93 

10.74 

9.74 

9.91 

9.04 

9.22 

8.57 

9.62 


10.89 


1.39 
2.04 
L63 

.52 
.65 
.59 

L43 
1.54 
L95 

L66 

.58 

L59 

13.78 
19.72 
14.13 


15.80 


L81 
L36 
1.35 

.6<J 
.50 
.54 

L37 
1.20 
L32 

L41 

.55 

1.31 

17.07 
13.50 
13.51 


13.98 


2  1 


1-t 

1-t 

3 

3 


1-t 

1-t 

1 

1 

1 

1-3 

1-1 

11 

L-7 

1-3 

1-3 

11 


1-3 


1 
1 
1 
1 


1-8 
1-4 
1-7 
1-6 
1-7 
1-4 
•t 
1-6 
1-4 
1-S 


1-4 


1-0 

1-6 
1-5 


1-8 


1-2 
1*4 
1-4 


1-4 


.37 


.76     11.69 


1-4 
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States  and  sections  j^er  acre  for  J89S — Continued. 


Corn. 


Stated  and  H<M:tiouH. 


-22    ! 
o  - 

c 


-  e3 

r-3 


IMuiue $3.09 

5.U1 
3.98 
5.40 
5.13 


New  llanipsliire 

Vernnmt 

Ma88:i('huHutli} .. 
Couueoticut 


Xow  England I    4.  70 


Kew  York  ... 
New  Jerary.. 
Perniflv  1  vauia 
Delaware  .... 


Middle 


4.  .kl 
3.8i 
4.54 

4.17 

• 

5 

0* 

bit 

•  • 

X 

> 

•4 

• 

s 

'J 

95.10 
5.49 

$4.06 
4.73 

$1.73 
1.63 

$3.27 
3.77 

$3. 49 
4.69 

1.12 

3.45 

1.11 

2.72 

4.58 

6.65 

4.30 

1.56 

3.72 

4.92 

5.88 

4.63 

1.72 

3.99 

5.25 

4.69 

4.21 

1.51 

3.50 

4.77 

6.41 

3.17 

.88 

2.  ;i9 

3.58 

5.78 

2.74 

.74 

'J.  26 

2.48 

6.  29 

2.99 

.69 

2.C4 

2.54 

3.26 

2  37 

.69 

2.22 

1.73 

5.  'J9 

2. 95 

J       .74 

2.50 

2.70 

a 
s 


2. 45 
1.66 
2.48 
2.08 


125.81 
30.48 
20.60 
31. 4S 
31.60 


Mnr,^laIld 

Yirfriuia 

North  Caroliua. 
South  Carolina. 
Goorj;;ia 


Florida. 
Alabnuia... 
Missis.sijipi 
Louiniaiia.. 

Texas 

Arkausa.s  .. 
TeuDessoe.. 


2.52 
1.09 
1.49 
1.22 
1.20 


Southern. 


Weat  Viriiinia. 

Kentucky 

Ohio 

Micliipiu 

Indiana 


Illinois 

Wisoonfiiii 
Minnesota 

Iowa 

Mi'f.soiiri .. 
Kansas 


Nebraska 

South  Dakota. 
North  DakoU. 


Western 


3.82 

3.12 

2.90 

2.22 

3.54 

1.90 

2.46 

1.97 

2.37 

1.76 

2.29 

2.16 

2.44 

1.83 

3.06 

2. 15 

4.12 

2.  02 

3.08 

1.8S 

3.  m 

1.75 

3.35 

1.46 

Cidorado 
U  lah  . . . . 
Idalio  . .. 


Mountain  region. 


Washington. 

Orep)n 

California. .. 


Pacific 
Total.. 


2.40 
5.47 
3.82 


2.45  I 
4.42  I 
2.50  i 


1.94 

.49 

1.40 

2.85 

.79 

2.69 

XVi 

1.38 

2.03 

2.61  :     2.58  ,     2.01  • 


.52 


1.50 


3.  24 
3.59 

4.82 


3.40  ,  2.10 
3.71  I  2.45 
4.30  I    2.60 


.59  ■- 
.68  , 


.69 


1.52 
2.30 
1.98 


1.55 
2.71 
2.72 

.79 
1.39 
1.54 

1.64 

.84 

1.74 
1.59 
2.08 

.92 
.74 
.71 

4.50       4.14       2.53!       .68.     1.93;     1.98  i      .73 


1  56 

1.71 
3.  SO 


1.59 


2.08 
2.12 
1.74 


i_ 


1.82 


3.03 


1.86  ,    1.62 


.4 


•'  i 


1.80       1.22 


.50 


12.58 
22.01 
21v87 


13.! 


16.59 
17.18 
18.92 


Ifk.  36 


1.26  j    1L7] 


DIVISION   OP    STATISTICS. 


617 


E»timated  cost  of  the  principal  items  and  total  ooai  in  the  production  of  wheat  and  com 

hy  States  per  acre  for  J89S, 

[CunHulidAtod  from  rtstiiriiH  from  over  4,000  experU.] 


Wheat. 


SUtea. 


Maine 

l(cw  Hampshire 

Vermont 

Massachusetts  . . 
Khoile  Island  ... 

C'tnnecticut 

New  York 

New  Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virjiinia 

NorlU  ('arolina.. 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Mi8si8sippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  V  irginia  . . 

Kentucky 

Obio 

Miciiigan 

Iu«liaua 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota... 
North  Dakota . . . 

Montana 

"Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada  

Idaiio 

Washington 

Orepon 

California 


i 

^         i 


(A 


a 


■51-5 

fez 


$2.00 
4.40 
2.91 
5.39 


$0.65 
5.00 
0.03 

11.84 


$3.77 
3.42 
2.57 
2.82 


5.36 
4.02 
4.41 
3.79 
6.72 
3.19 
2.25 
2.61 
1.87 
2.43 


8.5(» 
3.74 
5.20 
3.80 
6.25 
3.4« 
2.43 
2.31 
2.30 
2.41 


3.66 
2.89 
2.20 
2.60 
3.97 
2.26 
1.85 
1.48 
1.18 
1.27 


$2.44 
2.40 
1.93 
1.82 


1.71 

1.59 

1.44 

1.23 

3.01 

1.03 

.94 

.92 

.98 

.94 


$1.32 
.90 
.56 
.53 


.37 
.47 
.50 
.46 
1.27 
.48 
.47 
.38 
.27 
.29 


a 

-•3 

s 

> 

hi 


$2.38 
2.92 
2.36 
1.90 


be 
a 


O 


2.30 

1.52 

1.35 

1.34 

L95 

1.08 

.88 

.69 

.65 

.69 


$2.63 
1.50 
1.39 
2.42 


$0.58 
.50 
.42 
.67 


2.32 

1.29 

1.44 

1.20 

2.55 

1.16 

.83 

.73 

.61 

.81 


.58 
.51 
.69 
.59 
.72 
.51 
.2U 
.28 
.32 
.22 


u 


$1.13 

1.08 

.  8J 

1.42 


1.25 
.84 
.85 
.75 
.68 
.79 
.81 
.6J 
.60 
.55 


$20.80 
22.18 
19.00 
28.81 


26.08 

16.91 

18.08 

15.88 

27.  IJ 

13.94 

10.75 

9.47 

8.37 

9.27 


i 


c 
a 

o 


Bush. 
2 
2 

1-9 
1-9 


1-8 

1-7 

1-6 

2$ 

1-4 

1-2 

1 

1 

1 


2.29 
2.35 
2.50 
2.68 
2.61 
2.66 
2.93 
3.14 
3.70 
3.18 
3.47 
3.50 
3.06 
2.19 
2.71 
2.60 
1.92 
2.09 
1.58 
1.49 
4.04 
2.17 
2.91 
4.80 


2.45 
3.09 
2.10 
1.78 
2.25 
L73 
2.08 
1.89 
2.43 
2.32 
1.84 
1.75 
3.18 
2.94 
1.87 
1.85 
1.83 
1.63 
3.08 
L15 
3.50 


2.09 
4.58 


6.92 


5.54 


1.48 
1.48 
1.42 
1.55 
1.51 
1.49 
2.28 
1.57 
2.44 
2.68 
1.91 
1.45 
1.88 
1.65 
L36 
1.74 
1.40 
1.41 
1.52 
1.64 
2.46 
2.00 
1.98 
2,25 


.92 

1.05 

1.20 

.74 

.76 

.77 

1.06 

.85 

1.00 

1.12 

.85 

.84 

1.03 

.95 

.99 

.68 

.63 

.78 

.79 

.27 

1.28 

1.05 

.88 

.99 


2.69 


1.12 


39 

41 

10 

36 

32 

34 

53 

34 

45 

33 

35 

25 

42 

85 

23 

27 

,31 

.25 

,30 

.39 

.39 

.18 

,38 

,88 


.70 
.87 
1.08 
1.16 
.94 
.93 
1.06 
1.08 
1.26 
1.35 
1.10 
1.03 
1.08 
1.20 
1.11 
1.14 
1.22 
1.11 
1.11 
1.05 
1.73 
1.42 
1.52 
1.88 


37 


1.91 


.78 

1.01 

1.17 

.93 

.71 

.93 

.98 

1.22 

1.40 

1.17 

1.20 

1.10 

1.06 

1.02 

.98 

.97 

1.17 

1.00 

.91 

1.19 

1.74 

1.70 

1.36 

1.66 


.25 
.37 
.38 
.19 
.19 
.22 
.36 
.30 
.42 
.38 
.31 
.21 
.35 
.23 
.24 
.34 
.25 
.22 
.21 
.25 
.68 
.16 
.43 
.44 


1.92 


71 


.54 
.75 
.58 
.63 
.82 
.55 
.77 
.63 
.74 
.79 
.58 
.49 
.82 
.48 
.52 
.58 
.64 
.53 
.49 
.57 
1.77 
1.67 
.90 
1.53 


9.05 

10.30 

8.97 

8.13 

7.79 

8.94 

11.39 

10.08 

13.  S3 

13.32 

11.70 

10.62 

12.94 

11.01 

9.09 

8.94 

9.37 

9.02 

7.62 

7.48 

17.59 

10.35 

12  45 

19.01 


1.  54  I  21.  72 


•8 
•1 

•I 
•4 
•8 
•6 
•7 
•3 
•8 
1-7 
1-6 
!•« 
1*3 


•1 
•6 

•5 
•3 
•7 
-6 
•0 
3 


1-7 


General  average. 


2.45 
4.03 
2.83 
3.41 

2.75 


1.75 
3.06 
1.76 
2.71 


2.23 
2.22 
2.06 
1.94 


.90 

.91 

.85 

1.02 


.82 
.33 
.33 
.20 


2.10 
1.55 
L39 
1.39 


2.10 
1.72 
1.33 
1.12 


57 
56 
38 
48 


1.77 
1.57 
1.25 
1.14 


14.19 
15.95 
12.18 
13.41 


1-4 
1-4 
15 
1-3 


2.34 


L85 


.87 


.35 


1.17 


1.13 


33 


69     11.48 
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Estimated  coat  of  the  principal  items  and  total  cost  in  the    Jf^^^^'^^^^m  o/irheat  and  com 

hy  States  pet  aci-efor  ISOS—ContiMined. 


States. 


Maine 

New  linntpaliire, 

Vemiont 

Ma88achu<^ette. . . 
Khodo  Inland — 

Connecticut 

New  York 

New  Jersey 

Pennsylvania — 

Delaware 

Maryland 

"Virginia 

North  Carolina . 
South  Carolina . 

Georgia 

Florida 

Alabama 

MiRsi88ippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

"West  Virginia. . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota... 
North  Dakota  .. 

Montana 

Vryoming 

Colorado 

New  J^Ioxico 

Arizona 

Utah 

Nevada  —  *- 

Idaho , 

Washington 

Orc«ron 

California 


Corn. 


c 


$3. 47 
4.45 
3.58 
4.90 
5.39 
4. 9r> 
4.51 
4.21 
3.99 
7.71 
3.40 
2.58 
2.94 
1.97 
2.38 
2.04 
2.31 
2.77 
3.28 
2.48 
2.90 
3.22 
3.29 
4.35 
3.93 
3.22 
3.79 
3.88 
3.17 
2.28 
2.76 
2.70 
2.00 
2.02 
l.Gl 
2.01 
6.13 


a 


I 


9  * 

P.5  u 
|S2 


ni.  73 

9.09 
9.36 
18.20 
11.44 
12.70 
5.16 
6.40 
4.37 
2.67 
2.93 
1.98 
2.33 
2.10 
2.08 
3.66 
2.08 
3.11 
2.67 
1.83 
2.21 
1.64 
2.09 
1.71 
2. 33 
2.21 
1.88 
1.91 
1.99 
2.93 
1.78 
1.75 
1.98 
1.60 
2.46 
1.61 


2.66 
3.86 


5.43 


2.27 

7.88 


4.58 


$3.90 
4.27 
2.91 
4.12 
4.06 
4.36 
3.11 
2.53 
2.89 
4.48 
2.26 
1.84 
1.38 
1.17 
1.20 
1.56 
1.28 
1.51 
1.69 
1.41 
1.42 
1.50 
2.32 
1.62 
2.36 
2.40 
1.86 
1.48 
3.25 
1.67 
1.41 
1.55 
1.33 
1.36 
1.50 
1.69 
2.88 


1.99 
2.19 


2.33 


10.34 
.26 
.34 
.30 
.28 
.28 
.25 
.16 
.18 
.57 
.14 
.15 
.15 
.14 
.14 
.16 
.15 
.19 
.27 
.13 
.13 
.13 
.18 
.17 
.15 
.18 
.13 
.12 
.29 
.26 
.14 
.10 
.08 
.10 
.16 
.42 
.56 


bo 

s 


$1.66 
1.00 
1.28 
1.50 
1.86 
1.20 
.80 
.77 
.64 
1.97 
.52 
.47 
.42 
.34 
.41 
.66 
.48 
.48 
•57 
.44 
.44 
.36 
.55 
.40 
.42 
.45 
.40 
.26 
.43 
.36 
.29 
.32 
.32 
.29 
.32 
.62 
1.00 


.19 
.28 


.37 
1.39 


.19 


.61 


bA 

a 

> 

-a 

1-4 

o 


$3.50 
8.86 
3.22 
8.73 
3.47 
3.58 
2.52 
2.33 
2.03 
3.25 
1.77 
1.72 
2.18 
1.95 
l.»3 
.68 
2.34 
2.55 
2.30 
1.79 
2.46 
2.15 
2.58 
2.00 
2.05 
1.90 
1.79 
1.44 
1.69 
L4» 
1.81 
L74 
Lll 
1.12 
1.50 
1.17 
2.50 


1.49 
2.21 


2.42 


bo 

a 

9 

es 

o 


$4.87 

8.14 

5.41 

6.98 

5.04 

4.51 

4.34 

3.15 

2.96 

4.35 

2.28 

1.33 

.96 

.74 

.71 

.98 

.73 

.79 

1.02 

.75 

.90 

1.14 

2.08 

1.52 

2.00 

3.03 

1.00 

1.37 

3.00 

2.00 

1.34 

1.20 

1.15 

1.13 

1.48 

1.04 

3.44 


1.87 
2.41 


3.92 


bo 

a 

"m 
a 
o 


$1.13 
.80 
.76 
1.87 
L25 
1.07 
.77 
1.05 
.74 
LIO 
.00 
.48 
.35 
.81 
.87 
.68 
.U 
.81 
.68 
.89 
.49 
.42 
.70 
.08 
.00 
.03 
.44 
.81 
.47 
.82 
.81 
.43 
.84 
.27 
.80 
.44 
.70 


.47 
1.00 


.06 


$2.72 

2.93 

1.83 

2.42 

2.17 

1.00 

L80 

L40 

1.85 

1.35 

L41 

1.23 

.93 

.00 

.70 

.84 

.81 

1.18 

.93 

.93 

LIS 

LSS 

1.78 

L32 

L21 

L88 

L15 

.90 

1.85 

.08 

Lll 

LSI 

.90 

.08 

.87 

.02 

1.25 


1.05 
L76 


8.00 


a 

o 
H 


$33. 8S 

32.80 

28.88 

43.58 

34.08 

84.34 

22.78 

22.08 

10.17 

27.61 

15.37 

11.78 

10.70 

8.08 

0.37 

11.43 

0.83 

11.83 

U.38 

8.81 

0.88 

10.85 

14.13 

18.84 

14.08 

15.40 

13.10 

11.73 

16.81 

12.88 

0.88 

8.73 

0.80 

8.83 

8.a 

8.08 
18.63 


12.88. 
23.08 


23.80 


1.00 
2.50 
2.77 
4.20 


4.00 
2.35 
1.54 


2.50 
1.05 
2.17 
2.51 


.50 
.43 
.33 
.34 


1.00 

1.31 

.55 

.05 


6.50 
2.70 
1.77 
1.61 


8.00 
1.58 
1.54 
2.27 


.50 
.88 
.74 


2.01 

.91 

2.00 


General  average 


2.90 


2.10 


1.60 


U 


.38 


1.72 


1.37 


.42 


1.08 


19.60 
10.00 
13.27 
10.62 


11.71 
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REPORT  OK  FARM  ANIMAIaS. 

HOBSES. 

The  returns  of  the  number  of  horses  show  an  increase  of  the  same  in 
30  out  of  the  47  States  and  Territories,  not  including  Oklahoma  and 
the  Indian  reservations;'  a  decrease  in  17  of  the  States  and  Territories, 
and  a  general  decrease  as  compared  with  the  returns  of  January,  1893, 
of  125,663 — the  total  number  of  horses  in  January  last  year  being 
16,206,802  against  16,081,139  same  date  in  1894.  An  increase  is  showa 
in  all  the  New  England  and  Middle  States  with  the  exceptioli  of  New 
Jersey.  In  the  Southern  States  decreases  have  occurred  only  in  the 
States  of  Alabama,  Louisiana,  and  Texas.  The  Western  States  pre- 
sent a  numerical  decrease  in  Ohio,  Michigan,  Illinois,  Wisconsin,  Kansas, 
South  Dakota.  There  is  also  a  decrease  in  the  Mountain  Division, 
including  the  States  of  Montana,  Wyoming,  Nevada,  and  Idaho,  and 
the  Territory  of  Utah.  The  States  of  California  and  Oregon  also  show 
decrease.  Prices  have  declined  in  all  the  States  and  Territories  except- 
ing Bhode  Island  and  Idaho.  The  average  range  is  from  $15.80  in  New 
Mexico  to  $95.43  in  Khode  Island,  the  average  value  being  $47.83.  In 
addition  to  the  general  depression,  the  low  price  of  horses  is  attrib- 
uted to  the  rapid  substitation  of  electrical  and  other  motors  in  the 
street-car  service  of  towns  and  cities.  There  has  been  a  slight  general 
increase  in  the  number  of  mules,  the  aggregate  in  January,  1894,  being 
2,352,231,  against  2,331,128  in  January,  1893,  an  increase  of  a  little  over 
21,000.  The  average  value  of  this  animal  has  declined  from  $70.68  in 
January,  1893,  to  $62.17  the  same  date  the  present  year. 

MiLcn  cows. 

In  spite  of  the  financial  depression,  there  is  a  tendency  to  an  increase, 
though  as  yet  slight,  so  far  as  indicated  by  the  figures,  in  the  number 
and  value  of  milch  cows.  This  is  doubtless  due  to  the  firmness  in  price 
which  dairy  products  have  maintained  in  the  market.  The  estimated 
present  number  is  16,487,400,  against  16,424,087  in  January,  1893; 
average  price,  $21.77,  against  $21.75,  and  aggregate  value,  $358,998,661, 
against  $357,299,785  in  January  last  year  (1893). 

OXEN   AND    OTHER   CATTLE. 

In  the  case  of  oxen  and  other  cattle  there  is  presented  an  increase  in 
numbers  over  last  year,  but  a  slight  decline  in  price  and  aggregate 
value.  The  number  of  these  reported  in  January,  1893,  was  35,954,196, 
at  an  average  price  of  $15.24  and  total  valae  of  $547,882,204.  The 
returns  of  January,  1894,  show  the  number  to  have  increased  to  36,- 
608,168,  but  the  average  price  has  fallen,  being  $14.66  against  $15.24, 
while  the  total  value  is  $530,789,747,  against  $547,882,204.  The  reduc- 
tion in  the  value  of  this  class  of  stock  is  $1,092,457  and  the  fall  in 
average  price  58  cents  per  head,  as  compared  with  January,  1893. 

SHEEP. 

Sheep  have  suffered  a  rather  abrapt  decline  in  number,  price,  and, 
of  course,  aggregate  value  since  January,  1893.  The  ravages  of  dogs 
are  generally  referred  to  by  correspondents  as  one  of  the  checks  upon 
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*  the  progress  of  tli  is  valuable  industry.  Altliougli  swine  have,  Hke  Bheep, 
fallen  off  in  numbers  to  a  considerable  extent,  the  decline  in  price  is 
not  so  marked,  and  a  reaction  toward  higher  i)ri<?es  is  everywhere  dia- 
cernible. 

COINIPARISONS   AND    VALUES    OF   FARM   ANIMALS. 

In  addition  to  the  general  financial  depression,  the  scarcity  of  feed 
is  assigned  as  an  inii)ortant  factor  in  producing  the  decline  both  in 
numbers  and  values  of  farm  animals.  The  numbers  and  values  are 
compared  in  the  following  tables: 

Xumhcra  of  farm  animaJn  tu  ISOS  and  1S94. 


St*K'k. 


Horses 

Mules 

Milch  cows 

Oxen  aud  other  cattlo 

Shet^p 

Swiiio 

Total 


-ii^'Xl. 


10,200,  C02 
2,:!3l.  128 
16, 434,  087 
35,  954,  l»t» 
47,  27<f,  55:J 
46,  094,  807 


ISSU. 


Incwaf-e  or 
tleci-eat>e. 


Per  cent  of 
increaHo  or 
decreoao. 


10,081,139 
2,:i52,a31 
16, 4H7, 400 
30.  608, 168 
45,  048,  017 
45,i!06,4<»8  j 


164,284,57r 


-125, 063 

—  •7t 

+21. 103 

+  •91 

4-63,313 

+  -ro 

-r653, 072 

+1H1 

-2.  225,  5;i6 

— 4-7J 

—888,309 

— 1-W 

101,783,  153  I     -2, 60 J,  120 


—I'M 


The  average  value  per  head  for  all  ages  for  all  das.ses  of  animals,  as 
compared  with  values  of  1893,  ^\  ith  increase  or  decrease,  is  here  given: 

Value  jtcr  head  of  farm  anUaaU  in  JSO.'J  and  JSOJ. 


!>tock. 


H(»rsc9. 
Mwles  . 


Milch  coA\rt ••--- 

()x«-n  aii'l other  cattle. 

Shoi';> 

S\\iuo 


1803. 

1804. 

$61.  22 

$47.83 

70.68 

62.17 

21.73 

21.77 

15.  24 

14.66 

2.66 

1.98 

6.41 

5.08 

Increa.  e  or!  T"  ***"*  ^ 
decrensf.  j increase  or 
decrease. 


--♦13.30 

-8.51 

+  .04 

-.58 

-.68 

—.43 


--21-S 
-12 


—3  8 
-25  e 
—••7 


The  aggregate  value  is  shown  by  the  following  table  to  be  li^ss  by 
$312,266,495  than  that  of  1893.  Decrease  in  the  number  of  horses 
coincides,  as  wiU  be  seen,  with  a  large  diminution  of  value.  Mules 
liave  increased  in  numbers  less  than  1  per  cent,  but  decreased  in  price 
per  head  13  per  cent  and  in  aggregate  value  over  11  per  cent.  MilcL 
?.<>w8  have  increased  in  aggregate  value  and  number  but  slightly, 
( )xen  and  other  cattle  show  increase  in  number  but  decrease  in  valae, 
vv'hile  sheep  and  hogs  have  declined  in  both  respects.  The  following 
statement  gives  a  comparison  of  aggregate  values  of  two  enumerations: 

Comparison  of  aggregate  values  of  farm  animals  in  JS9o  and  1S94. 


Stock. 


norfle.s 

Miih's 

Mih'li  cowtj 

Oxen  aud  uthcr cattlo 

Sheep 

Swiw« 

Total 


1893. 


$992,  225, 185 
164. 703.  751 
356, 876,  353 
547, 882,  204 
125.  909, 264 
295, 426. 402 


1894. 


$769, 224, 799 
146,232,811 
358, 998,  601 
536, 789, 747 
89,186.110 
270, 384, 020 


2.48:j,083,2l'J 


2.  170, 816, 754 


IncrtMiRO  (.r 
dccreasu. 


—$223. 000,  •;86 

-18,530.940 

+2.122.308 

—11,092.457 

—36, 72,1, 154 

—25,041,806 


—312,266,495 


Per  cent  of 

inoreaaeor 

decrease. 


—22-6 
—11-2 
+  -M 

-2 
t29-2 

-8-6 


—12-6 
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The  followiug  table  8liows  the  Chicago  market  i)rices  in  the  first 
week  in  January,  1893  and  1894: 

Chicago  marlcet  j)r%ce8  of  cattle ^  sheej),  and  hogSf  per  100  pound*. 


Spocic-s  and  grades. 


Cattle : 

Cltoice  shipuing 

Fiiir  to  goou 

Sheep : 

Native 

Western 

Hogs: 

itough  packing. 

Heavi"  pocking  . 


18M. 


$5.34  to  $5.04 
3.42  4.09 


1.25 

1.75 

4.97 
5.18 


3.75 
S.60 

5.  It 
6.48 


The  following  table  shows  the  changes  in  the  price  of  swine  in  Chi- 
cago on  the  days  named  in  the  years  1893  and  1894. : 

Prices  of  awine  at  Chicago  in  ISOS  and  1S04, 


Swine. 


Pi«B 

Light  

Rough  packing 

Mixed 

Ht^avy 


Jan.  6, 1894. 


$4. 10  to  $5.  20 


5.03 
4.90 
5.W 
5.10 


5.35 
5.05 
5.35 
5.35 


Jan.  G,  1893. 


$5.90  to 
6.95 
7.00 
7.05 
7.25 


$7.10 
7.05 
7.20 
7.45 
7.55 


Feb.  fi,  1894. 


$4. 30  to  $5. 90 
5.00  5.95 
4. 90  5. 05 
5. 05  5. 30 
6. 10         6. 86 


ESTIMATED  RATE  OF  INCREASE  OR  DECREASE  IN  THE  NUMBER  OP 
FARM  ANIMALS  IN  THE  UNITED  STATES  WITH  REFERENCE  TO 
EACH   OTHER   AND   TO   POPULATION. 


The  following  is  an  attempt  to  estimate  the  average  annual  rate  of 
increase  or  decrease  in  the  number  of  farm  animals  in  the  two  decades 
1870-1880  and  1880-1890,  and  for  the  triennium  1890-1893,  relatively  to 
the  increase  of  jwpulation  during  the  same  periods  and  to  each  other. 
The  years  1870, 1880,  and  1890  were  chosen  because  the  figures  of  pop- 
ulation are  available  for  these  years.  The  calculations  are  based  on  the 
numbers  of  farm  animals  as  estimated  by  the  Department  of  Agri- 
culture. 

The  rate  of  increase  in  the  number  of  horses  was  more  or  less  uni- 
form in  the  two  decades  1870-1880  and  1880-1890,  the  average  annual 
rate  for  the  former  period  being  3*11  per  cent  and  for  the  latter  2'4:1  per 
cent.  In  the  triennium  1890-1893  there  were  larger  fluctuations,  a  small 
decrease  in  the  first  year  and  a  proportionately  large  increase  during 
tlie  following  two  years,  the  average  annual  rate  of  increase  for  the 
period  being  4*59  per  cent. 

The  number  of  mules  increased  with  more  or  less  regularity  during 
the  two  decades  1870-1880  and  1880-1890,  the  average  annual  rate 
being  3*9  per  cent  for  the  former  and  3'03  per  cent  for  the  latter.  In 
the  triennium  1890-1893  there  was  a  decrease  in  the  first  year  and  an 
increase  in  the  following  two  years,  making  the  number  at  the  end  of 
these  three  years  nearly  equal  to  that  at  the  beginning 

The  following  diagram  shows  the  comparative  number  of  farm  ani- 
mals and  the  relative  increase  or  decrease  for  each  year  of  the  period 
1870  to  1893,  inclusive: 
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Fio.  1— Diagram  showing  the  ,i«mbe>-t  of  fann  animalu  it»  the  Cnitra  Slnitt  for  tlie  y, 
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The  number  of  milcli  cows  increased  in  the  three  periods  under  con- 
sideration at  varying  rates,  the  average  annual  rate  for  the  first  decade 
being  1-77  per  cent;  for  the  second  decade,  2-87  per  cent  and  for  the 
last  three  years,  0*98. 

The  increase  in  the  number  of  oxen  and  other  cattle  since  1870  has 
been  very  irregular.  In  the  first  six  years  the  number  remained  nearly 
stationary;  the  next  three  years  showed  a  large  proportional  increase, 
and  the  two  years  1879-1881  a  small  decrease.  A  very  great  increase 
occurred  j5*om  1881  to  1883,  and  the  remainder  of  the  second  decade 
showed  a  smaller  gradual  increase.  In  the  triennium  1890-1893  the 
number  of  cattle  increased  somewhat  during  the  first  two  years,  and  in 
the  third  year  fell  below  the  number  at  the  beginning  of  the  period. 

The  number  of  sheep  and  swine  presents  many  fluctuations,  which 
are  not  exhibited  by  a  statement  of  the  average  annual  rate  of  increase 
for  the  three  periods  under  consideration. 

In  the  total  number  of  these  farm  animals  the  average  annual  rate  of 
increase  during  the  decade  1870-1880 was  1-67  percent.  In  the  follow- 
ing decade  it  rose  to  3'17  per  cent,  and  in  the  triennium  1890-1893  there 
was  an  average  annual  decrease  of  two-tenths  of  1  per  cent. 

The  following  statement  presents  in  detail  the  results  of  this  inves- 
tigation : 

Avera(/e  itnntKil  rate  of  imTvaae  or  decrease  in  the  vumhers  of  farm  animals  in  the  United 

States, 


Period. 


1870-'80 
1R80-'90 
189a-'93 


Popula- 
tion. 


Per  cent. 
2-66 
2-24 


Horses. 


Per  cent 
3-11 
2-41 
4-59 


Mules. 


Per  cent. 
3-9 
3*03 


I'eriod. 


Popula- 
tion. 


1870-'80 
1880-'90 
18y0-'93 


Per  cent 
2*66 
2-24 


Oxen 

and  otber 

cattlo. 


Per  cent. 

3-28 

5-66 

—  •82 


Sheep. 


Per  cent. 

—  •02 

•84 

2-16 


Swine. 


Per  cent. 

2*44 

4-25 

— 3-83 


:MUch 
cowa. 


Per  cent. 
3-28 
2-87 
•98 


Total 

farm 

animals. 


Per  cent. 

1-67 

3  17 

—  •20 


For  the  i)urpose  of  comparison  the  numbers  and  values  of  the  various 
animals  on  farms  in  the  United  States  are  given  for  the  series  of 
years  1868  to  1894,  inclusive. 
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reaiidralue»  uf  farm  aHintalt  in  Iha  I'nlled  Stattt  for  the  ycar»  JS6S-189J, 


ftM,3iU.9» 
»"0,Sl;'.«gl 

m.  2i<e!  Bii 

d(i7,S54,3£S 

ei5,  sit.aj* 

70!!.  041,  SOB 

B33,  ni,  ma 

B52.  J«2,  H7 

eoilfls!, ._. 

HB.(rtlO,lU 
BII2.22S,14S 

To:i,  i2t.  TBS 


Z.<l53,Gfi3 


S11,08S.831 

ISO,  MS,  738 
307.  743, 21 1 


I1,S2«.1U 
liHK7,0O0 


:«!»■  I  2,17iiiBl«,TM 
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Satimated  prices  of  animals  on  farms  and  ranches  in  January,  1894. 


Stat<^8  and  Territorien. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . 
Khode  Island  . . . 

Connecticut 

JS'ew  York 

Now  Jersey 

Pennsylvania  ... 

Delaware 

Marj'land 

Virginia 

North  Carolina . . 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

TcnnesHco 

West  Virginia  .. 

Kentucky 

Ohio    -.  

Miohigun 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 


Missouri 

K>insiirt 

Nebraska 

South  Dakota . 
North  Dakota. 

Montana 

"VVvoming 

Colorado 

New  Mexico  . . 

Arizona 

Viuh 

Nevada  

Idabo 

Washington... 

•  •roij.'U 

ralilornia 

Oklahoma 


Horses. 


Total. 


Under 

1  year 

old. 


Be-     I     Be- 
tween 1  tween 


$2.3.93 
21.63 
20.00 
29.20 
39.20 
29.06 
27.15 
35.71 
24.85 
18.50 
24.53 
23.52 
30.01 
28.06 
30.10 
24.56 
22.74 
20.38 
15.17 
11.91 
20.82 
29.05 
21.69 
27.15 
23.85 
25.83 
24.65 
20.29 
23.72 
22.21* 
18.22 
18.84 
16.70 
16.30 
18.90 
21.00 
9.88 
9. 40 
11.60 
5.70 
12.50 
9.00 
8.50 
12.  30 
22.09 
12.91 
15.56 


and  2 
A'ears 
*old. 


$35.13 
35. 38 
32.85 
44.00 
60  00 
45.56 
41.94 
55.36 
40.17 
22.50 
39.67 
35.26 
45.94 

.  47.78 
45.27 
39.17 
36.17 
29.47 
23.51 
17.39 
28.61 
42.20 
32.49 
40.08 
35.87 
42.14 
34.92 
29.65 
36.07 
36.60 
26.97 
27.07 
24.93 
21.36 
28.92 
33.61 
15.43 
14.40 
18.10 
10.00 
17.50 
15.22 
13.00 
16  00 
30.50 
18.41 
23.17 


and  3 

years 

old. 


$54.67 
50.13 
46.30 
GO.  17 
80.00 
72. 25 
62.43 
75.21 
60.27 
45.75 
60.00 
52.30 
66.32 
67.78 
64.16 
54.74 
50.14 
42.45 
33.88 
24.50 
40.29 
56.76 
45.43 
58.61 
55.32 
55.06 
47.84 
41.94 
60.86 
52.31 
39.45 
37.20 
34.95 
36.26 
43.47 
53.34 
24.89 
26.00 
27.63 
14.92 
25.00 
23.44 
20.63 
24.83 
35.47 
27.02 
35.99 


Over 

3  years 

old. 


20. 19  I    30. 20 


43.63 


$75.78 

67. 50 

70.30 

'  78.00 

102.  2.') 

101.  37 

97.50 
80.76 
60.00 
80.33 
70.12 
84.40 
90.21 
86.06 
78.75 
67.92 
61.59 
57.76 
35.73 
55.66 
70.87 
63.17 
71.66 
70.67 
75.40 
64.33 
57.00 
72.87 
73.74 
67.30 
60.23 
49.87 
51.07 
59.72 
77.32 
32.21 
33.00 
37.20 
20.33 
35.00 
34.78 
32.50 
34. 8;^ 
51.  .W 
42.20 
54.50 


Mules. 


Under 

1  year 

old. 


Be- 
tween 
and  2 
years 
old. 


I     Be- 
1  tween  2 
and  3 
years 
old. 


$27.73 
40.00 
31.40 
20.50 
30.  67 
27.53 
32.88 
32.  UG 
34.03 
26.67 
26.03 
25.83 
21.19 
20.71 
27.50 
32.60 
25.13 
30.57 
25.59 
28.00 
27.17 
24.74 
23.83 
25.22 
21.  73 
24. 23 
21. 57 
21.31 
21.35 
2J.67 
17.40 
16.00 
16.90 
&00 


7.75 
15.00 
15.67 
24.40 
20.85 
22.00 


$42.55 
55.00 
43.92 
44.50 
49.92 
41.57 
48.95 
52.04 
52.21 
43.75 
40.63 
37. 59 
33.09 
29.52 
38.50 
47.25 
37.31 
44.62 
37.70 
44.00 
39.44 
34.63 
36.83 
41.04 
31.73 
34.34 
81.82 
32.56 
32.48 
36.67 
24.30 
22.50 
27.85 
15.08 


Over 

3  years 

old. 


12.00 
21.25 
20. 6^ 
36.  OJ 
31. 50 
33.36 


$63.91 
92. 50 
74.28 
80.00 
75.62 
64.05 
73.40 
78.53 
76.83 
08.33 
60.09 
54.14 
56.09 
41.34 
53.  9Q 
64.59 
52.  95 
63.37 
52. 19 
02.00 
55. 10 
48.34 
51.97 
57.04 
46.34 
48.08 
44.71 
47.84 
48.05 
56.  67 
36.  OU 
35.00 
44.69 
26.33 


31.07 
33.75 
26.  67 
49.40 
42.75 
50.81 


$86.79 

105. 42 
92.69 
90.00 

102. 69 
83.17 
92.16 

106.84 
99.71 
97.81 
76.56 
75.21 
89.56 
56.23 
73.00 
79.82 
72.52 
76.64 
71.36 
85.00 
71.24 
65.64 
72.76 
79.67 
65.89 
6-1.20 
63.84 
66.82 
67.58 
80.47 
06.43 
05.00 
06.33 
37.17 


43.09 
55.00 
41.67 
77.88 
CO.  00 
71.81 


I 


Knoh 
oows. 


61. 42  I     20.  79  I     39. 11       56.  01       77.  57 


$21.  tr 

21.81 
25. 2S 
32.60 
2«.fl0 
28.M 
26.78 
86.20 
26.56 
24.50 
23.08 
18.08 
li.88 
20.47 
16.44 
18.08 
12.45 
12.01 
10.50 
18.84 
10.70 
10.49 
19.15 
20.30 
26.04 
28.87 
24.10 
25.18 
24.34 
10.42 
23.57 
17.07 
18.15 
19.01 
10.12 
19.78 
24.07 
24.00 
23.00 
20.00 
17.50 
18.00 
29.30 
21.07 
28.72 
21.35 
25.82 
18.  OC 

21.  r» 
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Eft:Ti»^iSed  zri.:€9  '.f  mxlmAU  •?«  fs, 


4«'S  '  sV'M-'-f  i«  Xc«x-ei 


v.  J 


tint 


^^Ti.  »^>« 


SckTAit  xz.ri  Trrrl'-flcir-*. 


Ler 


OT-«r 


iTaJz* tt. :«: 

y..-'Hir=:;-l--^ "- ?»> 

"--.   =^ *.>r 

>f  t* -*■!.- -i^"*:  J >. - 

r^  .-:  -  T- J  -  1 "  *•. 

ye«- V  li. ?.«;.: 

«»•:■•    ^*-7--^» *«_  J— 

I'-r.z--.-l   ai^lk i.  ;•> 

I>:1»''  *r* ;.  >. 

M*-iv--i •.-*- 

•  •  ^-i^—.t  —  --  — ...  ^.- 

:.'>r^li  f.  ir-i:r_i 4l  :5 

r>,  ..-i  C*r.L-A 5.:: 

i>-orjLi *.  ;! 

;-:  r.-:. *.:* 

Al.:.ri:.  1 i>5 

-*-'t-r  -'^t' -  ;- 

L/>r._t  ■•>-  » 4.  .»> 

T.i«.» ♦.  :-• 

A  rkikr.  "i^ 2-  ?'- 

T-iHife-  i^3« 4.  *  • 

"w'e- 1  Vir^ialA <.?.• 

»r.:::   V:y «.  4? 

*.h;  .   ?.>* 

V          7  *  ^  ^      **-  k 

III:xi'^'- 7. 'lo 

^» •' .'  •'. oii.-in  - ......  6.41 

.  r .  :.!^':  -'^Li 5.II 

r  .-s-a e.  :4 

M.-- /^  :ri 0.  C~? 

.  .  <: . 'r.i  •  .^..'j ?-.-'/ 

.-«/a» !a  Da'icot^ €.  ;> 

y^rtli  JjAtioi^ ?.  ^> 

Moiitan.^. g.  •» 

H'you.in" 6.»>- 

'  -ili/rit'li^ 7.^* 

Ii'iw  >f»:iitO 4.33 

. -. ' :  ■  'mX-tk  .     .......................  4. 'X* 

i'-" .  '...'.'.'.'.'. !!**"1!^I^  i.i-2 

.V-  Villa 6, el 

•  .■j-:r=-ij - 6.06 

'.tkV.iurul^ ■ 7.44 

Total 6.16 

I 


r.iM 

>=.:< 

Si&T^ 

•1.-T 

ts.:3 

•CM 

:!.i3 

:*-S 

12.11 

2.rj 

2.  S3 

&4» 

:l:o 

:».  :■: 

1-  *: 

2.  w 

«  *« 

T.» 

14.:; 

22.5. 

*;.:• 

1. 5.; 

i.r> 

A.50 

::.«.• 

:i.  *: 

i:.  f: 

j.  ?: 

:.=»} 

Il50 

:-?.:5 

:i.:i5 

J?.  ■?:: 

J.  21 

j.s: 

9.0i> 

14.*. 

i:.*^ 

j4.~- 

2.4-? 

2.!ii? 

T.« 

:.•  5« 

>r.  ~> 

r.;« 

i.  >. 

4.13 

JLtO 

:f. « 

ii  i-T 

:i&.»> 

2.-'« 

xr: 

C» 

:i  ;*; 

:•.  .■ 

s:.  :•: 

i.;o 

S.2S 

SlSO  . 

.j.  • 

.• 

J1.4.: 

i  ?i 

i:-; 

&«>, 

».77 

:i:i 

ii.:-> 

2. 1* 

2.T.- 

I.2i 

11.4ff 

13w-3 

— .  ? 

I.'So 

2.SS 

?.  15 

:i.  fe 

:•  yj 

.  .-  • 

1.71 

3.  Si 

c.C: 

*.  « 

:3w!- 

.  ... 

L71 

198 

«L  :•:• 

e.74 

::.  > 

«  ,. 

1.  iT 

L&; 

4.5J 

t"? 

9.  .2 

.aV 

LiJ 

2L41 

4.  •:• 

7.4 

::  :•? 

«       •    * 

15:; 

2.43 

«  i- 

3.  to 

11^^ 

k.  .« 

1.75 

2.33 

^      ^1  - 

J."; 

IJ-  It- 

L.: 

1.47 

2.87  • 

4.4^ 

t"5 

:;.J4 

l:3 

i.v 

2.13  ; 

7.7-5 

liW 

HL72 

L4.: 

i.i* 

3L7f  ! 

12.  c^^ 

:9l2L' 

':&-4 

1.68 

2.55 

3.74  1 

10.  K 

17.47 

25.:- 

1.SG 

2.65 

S.M  i 

:4. 4  :• 

2X  :i 

cl.  N 

l.-f2 

2.52 

&IS 

13.^7 

n  .5 

1.?: 

2.51 

5.77  i 

14.  :7 

21.  -t" 

St-.  17 

^  -.o 

2.:7 

SlU  ' 

:ii7 

20.57 

2^.  tl 

l.f:* 

2.61 

5.57  1 

11.:^ 

17.  ?4 

•-•5. 4: 

1.7? 

2.r-4 

6.27  i 

».?'; 

14. » 

:::.f:  ♦ 

l.>4 

2.45 

&n 

14.  •>• 

21.  .17 

29.74 

:.?i 

6173  1 

1 ..  1  • 

17.  ■:.? 

1:0.4: 

L47 

2.13 

3.74  , 

i:. -4 

i5.  ;c- 

;::».  ;•:: 

1.43 

2.23 

5^«S 

11.  S*." 

IS.  77 

24.55 

1.63 

2.63 

CM 

10.  *< 

1«.!^ 

L7;' 

2.47 

S.T3 

ILi- 

..  ■ .  tr  .■ 

25.19 

L27 

2.33 

4.40 

11.  &5 

17. » 

24.3? 

1.27 

2.00  : 

7.C9 

11. -J" 

16.*) 

21.  y- 

1.  y^ 

2.45 

5.00  ' 

10.77 

:«.i^« 

tc.y- 

1.23 

2.^*5 

€.23 

7.  .'> 

11.  ?-■ 
1  :.•.>> 

14. 2 

15.  >  ■ 

1.13 

i.eo 

5.e; 

4.50 

5.61 

9.i'5 
:.\  17 
13.27 
10.07 
U.97 

13.50 
14.  «0 
15.0* 
19.  S3 
15.24  . 
17. 4d 

17.94 
19.20 
19. 17 
33.53 
21.53 
23.23 

1. 21 

1.0* 

1.33 
1.S7 
1.25 
L2S 

l.M 
2.4.'i 
1.S3 
2.05 
2.00 
2.00 

6.93 
5.»T 
4.67 
4.05 
3.33 
4.U 

lfc98 

12. » 

17.17 

1&40 

17.  a 

13L77 
15c  Ot 
13.31 

5.0i 
10.27 

7.01 

5.»7 

8.3i 

6.2i 

3.73 

4.90 

5.90 

SlS7 

&43 

4.82 

T.5B 

8.01 

8.08 
10.88 
11.  U 
10.58 
10L71 
11.50 

u.a 

12.1a 
7.tt 
10.50 
11.80 
U.60 
11.70 
14.18 
11.10 
10.80 
10.08 
9.50 

11.8a 

12.91 
^  ^.T 
0.10 
6l72 
8.17 


10.56       16.06  .     21.55 
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Etllnuiled  aumbrrt  of  ai 


Maine 

»B<r  UainpnUi 

Tornjunt 

UauachiiKjIb 
RtwdB  Island 

CODUMtlcUt  . 

Kbit  York..., 

Now  Jersey  . 
Fenusylvaala 
DelttwaiB.--- 
UBrvlxn>l  .-- 

TirjiinlH 

Korlh  CnmliD 
Sonth  CaroIlD 

(iwirala 

Eloriflo 

Alaluma 

MIihlIs<1]>1i1  . 
LnuilluDB  — 

Ktmocty  ... 
Ohio  

MirhlBHn,.... 

lIlllKiIl...... 

.Mlmo^Viil"" 

Sniilh  IlnbutB 
^'nnliDiikaU 

.\Vw  Mcico". 

Ki-vmlu 

Mill... 

W,IBl.iUKtoQ  . 

Totol.- 


81.  K! 

vita 


s.iTi.rai 
i,si)2,ui 


14,-074.  SaA 


a.te4,w2 

(l,l)4T,m 
3a,2iM.37l) 


l».32g,25U 

5,lMA(:a 
1,988.  OKI 


1.210.  MS 


b]  ici!  678 


40,605 

.18,  lai 


Uj     7tie,  221,  TDB  I    2,331,^1  j 
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Estimated  prioea  of  animaU  on  farms  and  ranches  in  January j  1S94 — Contiuued. 


States  and  Territories. 


Maine 

New  Hampshire. 

"Vermont 

Massachnsetts  .. 

Khode  Island 

Connecticut 

Now  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina . . 
South  Carolina . . 

Georgia 

Plorida 

Alabama 

Mississippi 

Louisiana 

Texas ^ 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 


Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kan.sas 

Nebraska 

South  Dakota. 
North  Dakota. 

Montana 

Wyoming 

Colorado 

New  Mexico . . 

Arir.ona 

Utah 

Nevada 

Idaho 

Washington . . 

Oregon 

California 


Oxen  and  other  cattle. 


Under 

1  year 

old. 


Total 


$8.00 
7.59 
6.88 
9.20 
7.-60 

10.3d 
8.65 

12.92 
8.59 

aoo 

8.63 
6.01 
4.05 
5.21 
4.31 
4.19 
2.96 
3.02 
4.06 
4.52 
2.83 
4.40 
6.88 
6.48 
8.34 
7.57 
7.83 
7.66 
6.41 
5.11 
8.04 
6.(>8 
6.77 
6.99 
6.05 
6.46 

aoo 

6.60 
7.96 
4.33 
4.00 
6.22 
6.81 
6.17 
a53 
6.06 
7.44 

"Tie 


Be- 
tween 
land  2 
years 

old. 


$12.94 

13.25 

12.00 

14.10 

12.60 

16.25 

14.60 

19.58 

16.86 

12.00 

13.87 

9.77 

7.11 

8.15 

6.62 

6.00 

4.63 

4.89 

5.81 

7.60 

4.48 

7.76 

12.35 

10.96 

14.40 

13.37 

14.17 

13.17 

11.08 

8.86 

14.00 

11.17 

11.84 

11.90 

10.88 

11.28 

11.93 

11.20 

10.77 

6.83 

7.00 

8.61 

9.05 

10.17 

13.27 

10.07 

1L87 

10.56 


Be- 

tween 

2  and  8 

years 

old. 


$22.06 
18.25 
19.00 
22.60 
19.80 
24.06 
21.64 
26.75 
21.95 
18.00 
21.03 
15.36 
11.48 
11.68 
9.86 
8.34 
6.73 
7.40 
9.63 
9.70 
6.73 
12.33 
19.20 
17.47 
23.03 
21.00 
21.86 
20.37 
17.34 
14.56 
21,97 
17.08 
18.35 
18.77 
16.88 
17.93 
17.20 
16.60 
16.28 
11.20 
11.00 
13.50 
14.60 
15.08 
19.93 
15.24 
17.49 

16.06 


Over 

3  years 

old. 


Sheep. 


Under 

1  year 

old. 


$36.75 
32.31 
27.00 
40.20 
25.60 
35.63 
34.72 
37.58 
29.93 
20.00 
31.43 
21.79 
15.75 
16.89 
13.50 
11.80 
9.02 
11.06 
12.54 
13.16 
10.34 
16.72 
26.74 
25.17 
31.83 
31.03 
30.27 
28.22 
26.43 
21. 80  t 
29.74 
23.42 
25.06 
24.58 
24.21 
25.19 
24.33 
21.90 
20.95 
14.20 
15.00 
17.94 
19.20 
19.17 
33.53 
21.53 
23.23 


$1.77 
2.03 
2.00 
3.50 
3.20 
3.21 
2.48 
3.90 
2.66 
3.00 
2.81 
2.18 
1.15 
1.27 
1.22 
1.23 

.99 
1.10 
1.00 
1.02 
L03 
1.40 
1.66 
1.93 
1.62 
1.81 
2.03 
1.89 
1.78 
1.64 
2.11 
1.47 
1.43 
L63 
1.70 
L27 
1.27 
1.50 
1.23 

.68 
1.13 
1.21 
1.38 
1.33 
1.87 
1.25 
L28 


Over 

lyear 

old. 


21.55  I      1.49 


$2.15 
2.53 
2.22 
8.70 
3.80 
3.53 
2.98 
4.15 
3.27 
8.25 
8.20 
2.70 
1.63 
1.71 
1.71 
1.97 
1.33 
1.55 
1.75 
1.47 
1.50 
1.98 
2.35 
2.65 
2.52 
2.51 
2.57 
2.61 
2.34 
2.45 
2.81 
2.13 
2.23 
2.65 
2.47 
2.33 
2.00 
2.45 
2.05 
1.55 
1.63 
1.84 
2.45 
1.83 
2.66 
2.00 
2.00 

2.20 


Swine. 


Under 

1  year 

old. 


$6.96 
8.49 
7.80 
9.50 
9.50 
9.00 
7.08 
8.60 
6.93 
3.50 
6.40 
8.29 
2.83 
3.84 
2.98 
1.63 
2.43 
2.43 
2.33 
2.87 
2.13 
3.72 
8.74 
3.64 
5.15 
6.77 
6.11 
5.67 
6.27 
6.73 
6.73 
8.74 
6.45 
6.44 
6.72 
4.40 
7.09 
6.00 
6.23 
5.67 
4.50 
6.93 
5.97 
4.67 
4.05 
8.38 
4.11 

4.70 


Over 

1  year 

old. 


$15.63 

16.20 

12. 8S 

17.17 

18.40 

17.88 

13.77 

15.00 

13.32 

5.00 

10.27 

7.03 

5.97 

8.26 

6.26 

3.72 

4.90 

5.60 

5.87 

6.43 

4.82 

7.68 

8.01 

8.06 

10.86 

11.12 

10.68 

10.71 

11.59 

11.23 

12.12 

7.48 

10.66 

11.80 

11.66 

11.70 

14.18 

11.40 

10.89 

10.08 

9.50 

11.88 

12.91 

ft  67 

8.10 

6.72 

8.17 

8.85 
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EiUnaUd  aumbert  of  anlfuaUc 


7  of  each  kind,  and  aieraift 


li.,r-,. 

>r„i... 

St«ttsiinJTorrit<.rlon. 

NHrabc^r. 

"^pHSf" 

'SI 

J712:*03 
8,800,130 

SKffi 

32.  2^X370 

.i-sss 

30,3.-».tllB 

iif. 
ass 

:IB.431.B7a 

3SS 

U.4S0HU 

■!5!» 

a,OiO,fiGT 

KmnllOT. 

\^^^ 

v^,™. 

M  i 

IIS,  804 
D8.T11 
01,  KS 

as 

4S,7M 

83!  K1 
SS!t.4M 

is 
11 

11P.«(K 

mao 
mNs 

103)312 

430,811 

e«.3fl» 

S03,TO 
1..Wj7I 

i,oad,3si 
esu,!W! 

7W.4S7 
190.802 
IS1.4W 
1!W,S1'J 

li 

init,fl;B 
S5S.0UJ 

513,038 
29,515 

IE 

II 

11 
72.21) 
88.10 

«:» 

40,21 

IS 

4«.40 
M.24 

4:1.40 

^o!42 

:«!oo 

1^75 
iiioM 

11 

30,422 
109,Til3 

^»1 
lf.l,!04 

issimo 

13.t,K8a 

t!gdi 

lM,a2S 
b!02O 

11 

48;  030 

''891 

siisa 

3,T47 

'aw 

1,392 

6.m 

1U1.09 

Ellen 

11 

071 01 
7S.M 

II 

fil-Ol 

11 

03.40 
TO.  81 
S3.M 

5o:di 

80.07 
S7l0S 

so;  25 

oolis 

4B.M 

B5S 

ias 

,;•!!!•!;! 

S.1S7,703 
11,075,37,'! 

e,2.->3.aBg 

liwr"*;:":::::::::"::::::- 

tl,'70i;483 

Mpi 

5.-.9,  r*3 

S^:.::::::::::;::;:: 

r>5,in 

278.001 

18,0ai.lM 

47. « 

789,  224,  7Q9 

S,aK,-jil 

cj.n 

628 
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Stat.?!  nod  Tcrrj 


Ualne 

KeivUitiDr'eliire. 

Jliuucbiuetta  > . . 
Shade  laland.... 

ConDeailDat 

Maw  T-rk 

ilew  Jersev 

PennBylTouU..,. 
T>BlBiriirB 

Harvlud 

VlrgtuU 

SorthCarulin*.. 
Sonth  CBrolIna  .. 

Oearcis 

Florfd* 

lUfaiuii'uiV."." 
Lcmlaianii 

Tsnnnuw 

WMlVlrgiui*— 

Ken  tacky -- 

Ohio 

Illlool*.!"'"^'" 

Wlxoiiiain 

Ulnnradla 

SBbtmka."'.'.'.'.'.'. 
South  RakeU  ... 
KonbDnkoUi... 
UoDluu 

Golorada,.. 

Xawlfailoo 

VtM]l... '.'.'.'.'.'.'.'.'. 

Karada 

Idaho  

VuhlnKlau 

lal^^'li 

Total.. 


1M.7U 

3a.  W* 
H7.5M 


6.  sa.  I 

6.78B,; 


ISO,  sw 


112,  EJl 


E75,^ 


1.  Tea,  140 

u!  8D&  140 
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price,  January,  JS9i— JContinuod. 


e  of  earh  Und,  antl  aceragt 


TBs«a..,...' 


shc«r. 

ilofi.. 

12  05 

Z.S1I 

r.,9»,17B 

739.  HJ 

a.tii 

<T«.eae 

5.^ 

PRODTJCTIOW  or  HONST  AND  BBBSWAS. 
Tlic  census  returns  for  the  iiroduction  of  lionpy  and  beeswax  for  1889, 
Laving  been  fuiiiialied  tliioufiU  tlio  courtesy  of  tliat  oflicc,  a  tabular 
stiiloinent  is  pnblisLcd  herewith,  giving  the  production  by  States. 
The  iigurcs  for  1879  and  186ft,  from  the  same  sonice,  are  also  shown  for 
the  purposes  of  conipstrison.  A  hasty  analysis  of  the  table  shows  a 
niucii  greater  iuiTCase  in  the  production  of  honey  than  of  wax.  It 
ehowa  also  that  the  increase  in  the  production  of  the  former  was  much 
greater  between  1879  and  1889  than  between  18fi9  and  1879,  whereas, 
with  respect  to  wax,  the  reverse  is  true.  The  inereaao  of  the  latter 
product  between  1879  and  1889  (o-S  per  cent)  seems  out  of  propor- 
tion when  compared  with  that  of  honey,  which  was  14«-2  per  cent. 
This  can  be  accounted  for  in  .■*  measure  by  the  improved  methmla  of 
apienlture,  and  esiiecially  by  Iho  more  general  use  of  the  extractor, 
which  greatly  increases  the  product  of  honey  jier  Iiive,  while  it  dis- 
AG  93 34 
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courages  the  building  of  comb.  The  percentage  of  increase  of  1879 
over  1869  was,  honey,  75*1 ;  wax,  75*2  per  cent. 

The  table  shows  wonderful  advancement  in  this  industry  during  the 
last  decade.  In  1879  but  12  States  produced  more  than  a  million  pounds 
of  honey  each,  and  but  2  more  than  2,000,000  each,  while  in  1889  there 
were  20  that  i)roduced  more  than  1,000,000  each.  Of  these  Iowa  pro- 
duced nearly  7,01)0,000  pounds;  3  others,  Illinois,  jNIissouri,  and  New 
York,  in  the  order  named,  produced  above  4,000,000  pounds;  3  more, 
led  by  California,  above  3,000,000  pounds ;  7  above  2,000,000,  and  G  above 
1,000,000  pounds. 

The  honey  crop  is  known  to  be  one  of  the  most  variable,  honey  secre- 
tion in  the  x^lant  being  uncertain,  and  success  depending  largely  upon 
favorable  weather  for  gathering  during  the  short  period  of  harvest. 
The  relative  success  of  the  years  1879  and  1889  the  ofiicehasno  means 
of  determining,  but,  making  allowance  for  this  factor,  which  may  or  may 
not  favor  the  deduction,  and  taking  into  consideration,  also,  the 
increased  yield  per  hive  under  the  improved  methods  of  culture,  it 
would  seem  that  the  industry  was  being  rapidly  extended. 


Crops  of  hcvsirax  and  liojunjj  ISCO,  u$70,  JSSO. 


18CD. 


3870. 


states  and  Territories. 


Maino 

New  Hampshire. 

Vermont 

Maflflnelinsott;?  . . 

RbcKle  Island 

Conneet.ieut 

New  York 

New  J(^rscy 

Pennsylvania  .. . 

Delaware 

Maryland 

Virginia 


I-'  oj«-, 


"•lllU 


Beeswax. 


Poundg. 


North  C:u(<\  i  na 

So;;th  C:ir.)lina 

( Ieorq;ia 

lloiidn 

Alaban.a 

!Mirt.s"i>'.;.ip;'i 

Louisiana 

Ti^xaJi 

Arlv:ins;;s   

Tennessee 

A\'(  »t  Virginia 

Kent  uok  V 

Ohio....'. 

;>ri('lii;ian 

Indiana 

Illinoi.s 

Wlsron.^in i 

Minnc.scita I 

Iowa I 

Mi.>^s(Miri I 

Kaiisart I 

XeUraska 

South  Dakota j 

North  Dakota ' 

Afontann ' 

AV\(>iiiiiii<4 

(.'oloiado ' 

New  ilf.vii  o ' 

A  ri  7.011  a 

Utali 

Nevada 

Idaho ' 

\Vasliiii;;l(»n • 

Ori'i^on 


5.253 


i6«S 

.'■>.  2;j.'> 
1,  ipr» 

498 

1..T2G 

86,  .TJrj 

2.021 

27,  or,:i 

3.  WJ 
26,  438 
100. 054 
n,40t 
31.2n:{ 
(J.  0.")2 
22.  7G7 


I 


7 


2:.3 


7.^0 


o 

12 
51.08:. 

22,488 
14.571 
12, 041) 
40.  202 

'.«,  ;•  1.'. 

:!,  «>♦;:{ 

2  2''.'» 
:>?y,  248 

2.  208 

707 

0 


Honey.     I  Beeswax.        Iloney. 


PoundJt. 

1.5.').640 

r,0,  044 
142.0.52 

25.  29y 
0,  29;) 

32. 158 
896.  280 

00,  (r.G 
70C,  980 

33.  1.'>1 
118.  93H 
505. 230 
1.404.040 
104.  25". 
GIO,  877 

50,884 
320,  G74 
100.  .-jHl 

37,  GIG 
275.  100 
270.  824 
l.o:;«).  5.')i> 
:;7G.  9<j7 
1.171.5rO 
703.12! 
280.  325 
305. 278 
17.178 
2'.):>,  .341 

02.  GUG 

8.-,;:,  213 

1,1.^)0.441 

110.827 

28.  in 

110 


1 


Pounds. 

♦.770 

2.85G 

4,574 

2, 463 

.536 

3.  543 

79.  756 

6. 145 

40.610 

2,151 

7.  722 

,53,  200 

126,  208 

20, 780 

09.318  i 

17,070  I 

(><].  870  ! 

24,210 

11,730 

35,K25  I 

42.354 

>n,42l  ' 

20,007  I 

40,012  ! 

50.333  I 

32.088  I 

3l.0::7  ' 

45,GtO  ' 

22.  9»i'»  ' 

0.552  1 

30..5«r.  ; 

45,402  I 

0,  H5I   , 

1,.SL'8  ; 

27 


Pounds. 
198.  490 

87,  880 

221,  720 

40.  307 

8,  397 

100.  378 

2,  088.  845 

131,342 

1,415,003 

76,  234 

OQO    --•> 

1,000,451 
1.591,590 
o'}l,  3,')() 
1,056,031 
211.034 
841.535 
:;S'j,  5G(j 

168,441 

701.225 
;.  012.  721 
2,130,080 

833,  5«i4 
1.. 500. 505 
1,026,847 
1.  028,  595 

067.581 
1.310.  i:.:8 

?^i;{.  801  > 

234.051 

1.310,  i:'.>? 

721.080 

2' 1 1.0.3-1 

80.015 

6,  180 


13 


575 
363 


06 

5 

10 

1,516 

60 


620 
1,207 
4,903 


25.  636 

GO,  858 

294,  326 


072 

3,444 

14.  672 


otal 


631,  129     14,  702,  815        1, 105,  550 


8,  340 

450 

(■).50 

87,331 

24,  296 


1889. 


Beeswax.       Honov. 


20,  005 
122.  348 
574,  029 


25,741.485 


J'otmds, 
4,119 
1,674 
5,  793 

1,690 

3.58 

3.683 

C6,  654 

3,381 

39,  877 
1,612 
5,910 

44,  Hi 

126,447 

27,  739 

40,  935 
27.  083 
68.  884 
21.002 

Ji.  5.-i4 
02.5('9 
24.811 
03,  290 
22, 109 
37, 225 
33,  520 
26,  759 
21.804 
.'•0.420 
-fO.  ('.".8 
J2.(t.')0 

(-.7. 3:;y 

75.  070 
H.  KS'.) 

0.  202 

1,  508 

8 


2. 057 

7.272 

60,237 


7,001 

08 

668 

U,  703 

2,  825 


Pounds. 

200,481 

112,  lU 

379. 096 

90.929 

13.  740 

130,  632 

4. 281, 964 

160,310 

2. 453,  424 

66, 468 

301. 157 
1, 531. 147 
2, 373. 560 

856,  688 

1,  757, 758 
562.  986 

1,824.286 
822,  073 
271.002 

3.  280,  3.«'6 
1.111,216 
2.284,155 
1,218,(;86 
2,310,615 
2, 894. 059 

2,  487, 134 
2, 100,  817 

4.  002,  041 

3,  515.  701 
1,  100,300 
6,813,412 
4,402,178 

8'.;o.  013 

740.  212 

53,  s:;3 

000 

20 

350 

390,  006 

21.470 

126. 124 

470. 158 
88,  5.-)7 
37,140 

1. '50.435 

435.  028 

3. 929,  889 


1, 166, 543 


63, 894, 186 
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POni.TR7  AND  EGGS. 

An  enumeration  of  poultry  and  poultry  products  in  the  United  States 
was  attempted  for  the  first  time  in  the  census  of  1880.  As  then 
reported,  there  were  in  the  United  States  in  1880,  exclusive  of  spring 
hatching,  102,265,653  baiiiyard  fowl  (chickens),  and  23,234,687  other 
domestic  fowl,  such  as  geese,  ducks,  and  turkeys.  The  iiuraber  of 
dozens  of  eggs  produced  during  the  year  1879  was  456,875,080.  The 
figures  of  the  Eleventh  Census,  just  issued,  niake  the  number  of  barn- 
yard fowl  for  the  year  1800,  258,472,155;  that  of  turkeys,  geese,  and 
ducks,  26,816,545;  and  the  number  of  dozens  of  eggs  produced  during 
1889,  817,211,146.  This  shows  during  the  decade  under  consideration 
an  increase  in  the  number  of  barnyard  fowl  of  153  per  cent,  of  other 
fowl^  15  per  cent,  and  in  the  number  of  eggs  produced  of  79  per  cent. 
At  12  cents  a  dozen,  a  very  moderate  estimate,  the  annual  value  of  the 
egg  proiluct  on  the  farm  rose  from  $55,000,000  in  1879  to  $98,000,000 
in  1889.  If  in  addition  to  this  the  annual  consumption  of  meat  sold 
from  the  poultry  reported  is  considered,  the  importance  of  this  br«inch 
of  rural  industry  will  be  more  fully  appreciated. 

Poultry  and  eyg productn^  1879-'S0  and  lSSO-90. 


187O-'80. 


188a-'90. 


StAteA  mid  Territoriea.  i 


i*oultry  on  hanii  Jane 

1, 18^,  exclnsivo  of 

apring  hatching. 


Maine 

New  Hampshire. 

Yennont 

Ma5aafhnsett9. . 

Ithotle  IsLand 

('')nnerticut 

New  York 

New  Jersey 

rrnnsylvauia.... 

Delaware 

Maryland 

Vir;:iiiiri 

North  Carolina .. 
SoutJi  Carolina  . . 

<  roor^'ia 

r  lori.la 

Aliib.iiiin 

Miss;s.sip}»i 


ii>ian.4. 


Ti  X.1S 

Arkan.^aH 

Tennossti* 

^Ve3t  Yirgii:i.i. 

Kentucky 

Ohio 

Aiic!i»;c,iu 

Iii.liana 

Illinois 

Wisr.Cisiu 

^liisit -s-jta   

Iowa 

Missinni 

Kaiifias 

Nebraska 

South  Dakota.. 
North  Dakota  . 

^Montana 

"Wyoming 

Colorado 


Bariiv.-inl. 


^'g«3  pro- 
dui'oa  ia 

1879. 


Poultry  on  hand  Jun»»  I, 
'  1890. 


Other. 


DomeBtio 

fowl 
(chickenn). 


Other. 


I-'^gn  l>n>- 

dticea  ia 

1889. 


Nximher. 

Sximher. 

Dozens. 

Numb4r. 

yumber. 

Tktzmt. 

944,993 

53,  748 

7, 059,  876 

1,411.185 

49, 476 

9,384,252 

48«,127 

20,683 

3. 347, 2U 

934,322 

30,033 

5,049,150 

517,992 

49,836 

3, 050, 131 

789,278 

96,049 

4, 515,  ISO 

914, 327 

48,594 

6,571.553 

1,  6'23,  605 

84, 777 

8,931,398 

•J4o.  070 

24,689 

1,  564,  934 

482, 370 

42,167 

2,  020,  714 

730.  703 

A'\  034 

5,  209,  OGl 

1,  075,  044 

r>0, 760 

5,  637, 590 

«,  418,  as8 

496,  406 

31,  958,  739 

8.421,667 

784. 464 

49,  807,  IM 

1, 188, 402 

285. 073 

6.  C83, 142 

2.  990. 698 

296, 3(f5 

8, 031,  571 

6,  n2t>,  010 

740, 787 

34,  377, 889 

lJ,3>il,781 

999,604 

50,  049,  91ft 

2n8,  6!>2 

96, 2u7 

1,427.037 

90O.212 

131, 149 

2, 218,  754 

1,  (HX),  800 

396, 925 

4.984,776 

3, 430. 859 

602, 279 

8,718,593 

1,*>57.0!0 

600,147 

8, 950.  029 

6,  576.  200 

992. 731 

13,  557.  571 

2,  071, 01  r> 

,         897. 840 

7,455.132 

7,  5,j7,  593 

742,  820 

11,7.')5.635 

i,i07.nr>t 

30:».  f'T, 

3.410,846 

3.  873.  798 

41  ;7.  7.'h> 

5.7"2, 141 

2.2(;*\-i;o 

,    i.i7r.,i.>7 

7, 1 20,  u58 

7.3,57.934 

540, '»It) 

11.522,788 

4:;i>.  220 

101.  H'O 

1.024,1«»6 

919,  001 

81.  119 

2.788.991 

2,  OiM),  T.'a 

91().9GG 

6,701,046 

6,  252,  944 

001,  757 

10, 823.  526 

i,»rr>.  773 

961 .  i>:>8 

6..3d4,4l0 

5,031,784 

732.  f^  13 

11.303.498 

j,ii:'.,r.;2 

Oil,  M'lO 

3.  31*2,  240 

2,  246,  907 

291,  lt>4 

5,  9:53,  700 

.'{.  127.770 

1.  KV^.  tr97 

11, 480,  .506 

11.523.717 

1,  455.  151 

32,  466.  433 

l,820,.-:.« 

S^I,7W) 

6,  610.  050 

6.  2&I.  427 

783. 678 

13,371,909 

3.  4S2.  'JM 

1,922.. 154 

16,347.4?2 

12. 062, 139 

1.  570.  445 

23, 172.  313 

1.  321.  S8r, 

2-r..315 

0,741.693 

3. 197. 447 

.525.  421 

8,  446.  259 

3,  .'h  7.  023 

2.  39;  >.  042 

15.  812.  205 

12.  740,  .559 

2,  009. 924 

24.  091. 437 

8.  78!>.  8»ri 

1.159,081 

43,  092.  291 

13, 659.  359 

1,  Oils.  09 1 

70.102,210 

3,  b:»J>.  >1 

227.  433 

20,  702. 171 

5.  852. 690 

357.  .534 

34,  309.  633 

5,  7;»(»,  i'A'.\ 

1.091.3U8 

28.  823, 819 

12,307,903 

1.  2.=^7.  f*'M) 

48,021.660 

9.'M0.SUG 

l.fiK',  IGo 

35.  978,  297 

21,  403,  ,525 

2,505.511 

0*).  351.  965 

3.r>Gi.3.-,; 

2m.  373 

15, 820,  025 

5,046,204 

427.518 

29,  390,  784 

2.  008.  S24 

159.501 

8.234.101 

4.  448,  831 

21»5,  380 

20,  354.  498 

7,  5.T(».  r>i»8 

9H9.  200 

32.  553,  933 

20.201.706 

1,749.  ,567 

09,  448.  .339 

6.  81a.0«W 

2,  (i9<'.  0.-;5 

28.  352,  o::2 

22.7^5.818 

2,  405. 940 

53,147,418 

3,  6ol,  2:.G 

7-10,  221) 

17.  432.  2«'6 

15,81:5,315 

1,133.410 

42,  584.  975 

1.W6.041 

191.048 

7. 100,  (m 

7.  305.  308 

5r».{.  a55 

23.  300,  084 

''7>\  "(■.'» 

24,  229 

1.012,613 

(    2.  21»2,  800 

131.200 

8.  777.  993 

)        804,  :{88 

55,113 

3,  5.52.  664 

58.  224 

2.  IGO 

208.  794 

233,  00«> 

9. 992 

8.34, 168 

10,431 

736 

30.  740 

73,  om 

4, 293 

332.  221 

121,327  1 

22.477 

520,  820 

710.942 

34,073 

2.  G85,  100 
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rouUry  and  cyg  producU,  ISlO-'SOf  and  J889- 90— Cont'mnoil, 


rit^ites  anil  Territories. 


1879-'89. 


New  Mexico 
Arizooa  — 

Utah 

jS'evada 

Idabo 

Wasbingtou 

Orecon 

California  .. 

Total 


Poultry  on  hand  June 

1, 1880.  cxclnsive  of 

spring  hatching. 


Barnyard.    I      Other. 


Xuniber. 

40,769 

20,844 

214,  733 

36, 710 

65,397 

137, 581 

435, 392 

1, 425. 991 


Eggs  pro- 
ducetl  in 

1879. 


1889-*90. 


Fotiltry  on  hand  Juno  1, 
1890.  i 


Dumentic 

fowl 
(chickens). 


Other. 


Ef^gs  pro- 

dueed  in 

1889. 


102,  2C5,  653 


Number. 

Dozent. 

Xumber. 

Xumher. 

Dozens. 

8,530 

238.  858 

GO,  596 

2,248 

279,  eM 

1,706 

72.534 

57. 224 

4,586 

204,174 

7,883 

826,  237 

279,  983 

16,326 

1, 131,  071 

6,925 

120, 471 

62.167 

7,436 

170. 725 

20,624 

268, 731 

231. 547 

15, 176 

737,812 

9,548 

501,448 

779,972 

37,156 

2,710,620 

55,503 

1,654,738 

1, 180, 765 

97,269 

4.453.0.33 

184, 176 

5, 771, 323 

3,  504.  250 

482, 952 

13,e70.423 

23,  234, 687 

456, 875,  080 

258, 472. 155 

20,  816,  545 

817,211,146 

DAIRY  PRODUCTS. 

lleturiis  of  tlio  Eleventh,  Tenth,  and  Ninth  censuses  relating  to  the 
production  of  milk,  butter,  and  cheese  on  the  farm  are  presented  in 
detail  by  States  in  the  table  below.  The  statement  shows  a  marked 
increase  in  the  production  of  milk  and  butter  and  an  equally  marked 
decrease  in  the  production  of  cheese.  In  milk  the  percentage  of 
increase,  1889  over  1879,  was  883-25  1870  over  1860,  125;  in  butter, 
1880  over  1870,  31-7  per  cent;  1879  over  1860,  51-2  per  cent.  The  out- 
turn of  cheese  in  1880  showed  a  decrease  of  31-3  i>er  cent  from  that  of 
•  1870,  and  in  1870  a  decrease  of  40  per  cent  from  1860. 

The  production  of  milk  has  apparently  made  greater  proportional 
gains  than  the  production  of  its  products,  but  it  must  be  remembered 
that  while  the  figures  for  milk  represent  practically  the  total  product, 
the  figures  for  butter  and  cheese  are  exclusive  of  the  output  of  cream- 
eries and  factories. 

The  manufacture  of  cheese  is  being  relegated  more  and  more  to  the 
factory,  and  only  in  a  few  States,  i)rincipally  in  the  mountain  and 
Pacific  coast  districts,  is  there  indicated  an  increased  production  on  the 
farm.  In  the  States  of  largest  production  the  product  of  1880  is  but 
one-half  that  of  1870. 

Notwithstanding  the  rapid  extension  of  the  creamery  system  in  the 
decade  1870  to  1880,  the  production  of  butter  on  the  farm  is  shown 
to  be  still  on  the  increase.  In  the  Eastern  States,  however,  the  outturn 
has  remained  about  stationary  since  1870.  A  most  icjnavkable  advance 
has  been  made  in  the  Southern  and  south  central  States.  Good  gains, 
but  less,  proi)ortionally,  will  be  noted  in  States  north  of  the  Ohio  and 
east  of  the  Mississippi  rivers.  An  increase  ai)pioxiniating  100  per  cent 
is  shown  in  the  figures  for  the  l^icific  States. 
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JJairi)  jirmtHtlt  iiroiluceil  on  farmt  ia  ISCS,  1870,  ISSS. 


Kbodo  Inland  . . 


Vlrglnl* 

KorlhCuoIiD».. 
South  CuTollDa... 


rlin^.!! 


cJfKi'i 


4,  (El 


1.BT4.091 


19.  2TG.  3U 
I,«7.1B2 

iloulios 


£3,4(^.153        I3E,3T*.(>£2 
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Dairn  prodacli  yroiluced  on  farms  in  1360, 1S79,  JS*9— Coutiuiied. 
Snttar,  cliecac,  and  milk  produced  on  fumis  in— 


KonliCnmKna.. 

Sonlli  Cumllna... 


TTut  Ylrgliib 
Ksntuoky.... 
OUo 

HlohlgaD  .... 


T,  MT,  273 
J5, 340, 828 

9,a5a,&n 

1, 007, 103 

8,  iB8,ms 
..iii.w   -- 


Pouncb.     I    OoE 
l,ie7,73(»  I    3,71 


Ifl!  IM 


.  ST,  177,797 

_    i;riasa>.. 
.  i!i.iai,3)e 

'.  w'.sn.i'u 
9,  TIS^  iti 
I  Z,  003,  Ks, 


m.iH" 
r.:i5ii.in] 


3,i7»,on 

1,3m. ',»» 

B2S.7rt! 
413. 110 
41.1ffii 

in.ino 

<3, Gl« 

i.'»,:»3 


llnlter. 

n,o«„. 

MUk. 

OaHon. 

15,6E8,31S 

5T,«l9,m 

7aeo3,o*i 

i3«,0CO 

"■JS?'lM 

lJ-«^ 

si  £11. 508 

e,in 

-■  ^:5 

•ill  "ii  ilfl 
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THE  CANimra  industry. 


TOMATO   PACK. 


The  American  Grocer  issned  on  January'  10,  ISOi  its  annnal  report 
of  the  tomato  and  corn  pack  in  the  United  States  and  Canada. 
Although  drought  and  other  adverse  climatic  conditions  reduced  the 
crop  in  some  sections,  the  tomato  pack  turns  out  to  be  the  heaviest 
ever  recorded,  beiug  32  per  cent  larger  than  that  of  1892,  which  was 
about  equal  to  the  average  during  the  h\st  seven  years.  It  reached  the 
fin^and  total  of  4,4oG,443  cases  of  2  dozen  each,  against  3,360,792  cases 
in  1892,  and  3,405,365  cases  in  1891.  This  large  output  is  undoubtedly 
the  result  of  tlie  sharp  advance  in  prices  of  canned  tomatoes  during 
the  first  half  of  1893,  culminating  in  July,  -when  IS'o.  3  standard  grade 
tomatoes  sold  from  $1.25  to  $1.45,  as  against  $1  to  $1.15  in  January. 

This  rise  was  due  to  the  fact  that  stocks  were  exhausted  at  the 
beginning  of  the  packing  season,  as  importations  from  England  and 
Canada  were  necessary  in  order  to  satisfy  the  demand.  The  situation 
established  a  premium  on  tomato  packing,  so  that  every  kettle  within 
reach  was  put  in  operation.  The  acreage  in  some  sections,  particularly 
in  the  West,  was  increased  nearly  50  per  cent.  On  the  Atlantic  sea- 
board there  was  a  long  period  of  drought,  which  damaged  the  crop  to 
such  an  extent  that  the  opinion  generally  prevailed  that  ^'  there  vrould 
not  be  enough  of  the  festive  tomato  to  go  around.-' 

As  the  average  consumption  in  the  United  States  is  about  3,300,000 
cases,  the' result  is  a  surprise,  showing  a  surplus  of  about  1,000,000 
cases,  a  largo  portion  of  which  will  have  to  be  carried  over. 

The  following  table  shows  the  pack  of  1893  as  compared  with  that 
of  1802  in  cases  of  2  dozen  each: 

Tomtili}  2)arJ:  (hij  States)  in  1S02  and  ISOo. 


1S03. 


Now  Jftrr»cy 

Manlaud  * 

Indiima 

< ' ;» 1  i  IV»  n  1  i  a 

Dc'lana!  V 

Now  Yurk 

Yi ruin  in.  irn-Iii«liiigWc9t- 

Vir-i!jia.2,U0'J 

Iowa I 

Oliio ' 

Missniiri I 

Mi(  liiiiau 

Jllinois 

Kansas 

rt;ii» I 

Xc'jiaska ' 

INiiDSNlvania I 

Connrrtii'Ut 

Ct'Iora.lo 


977. 
1.417, 
W7. 
451, 
271. 
160, 

45. 
82, 

i  >-— t 

;;u, 
W, 

76. 
•Ji), 
16. 
24. 

n. 

49, 


242 
62G 
260 
547 
277 
bt^ 

020 
719 
720 
41»ri 
502 
400 
815 

OIK) 

900 
304 
500 
500 


1802. 


862,  692 
077,  742 
282,  717 
2:U),  94:1 
175, 700 
1 46,  290 

60.  386 
57, 500 
H7,840 
01.  621 
i'0, 002 
42,  200 

:jo,  83:j 

55,  OuO 
2,210 
18,050 
1 4, 750 
•^'J,  262 


1393. 


1302. 


Ma.sAachuset  ts 

Kentucky 

Arkansas 

ToXttR 

North  ( 'aruliiia 

South  Carolina 

Alabani.i 

tJeor-ia 

Miuue^ota 

AVirtCoiKsin 

Mis.<»is.sipi>l 

Oklahoma  Territory. 


Total. 
Canada 


3,400 
6,500 
14,000 
7,521 
7.  3,-0 
2.  950 
2.  20J 
4,700  I 
2,0i».)  : 
3.250  I 
2.3U0  I 
2.500  I 


6,557 
2,200 
2,500 
100 
1,500 
7,500 
1.170 
12,  490 


Total  Uniti"*!  States 
;:ntl  (.'anad.i 


4,300,443  I 
156,  000  I 


3, 2J3. 165 
143,  627 


4,456,413         3.  .1'>*,  792 


This  estimate  shows  that  the  excess  in  the  tomato  i)ack  of  the 
United  States  for  1S93  OYcr  that  of  last  year  is  33i)er  ccut;  the  excess 
in  Canada  is  8  per  cent,  and  for  both  countries  it  is  32  i>er  cent.  As 
some  factories  had  not  reported  when  the  foregoing  estimate  was  made, 
these  tigTires  represent  the  minimum  quantity  i)acked. 

The  total  output  in  18J)3  compares  with  tlie  pack  of  previous  years 
as  follows : 
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Output  of  tomatoes  in  years  ISST-ISOJ. 


Year. 


1893 

1892 

1891 

1890 

1880 

1888 

1887 

Total  for  seven  years . 

Average  i)er  year 

AA'erage  pey  ycara  1891-1893 


Caae-s  of  2 

dozen 
tins  oacb. 


4, 456, 443 
3, 306.  792 
3, 405,  365 
3, 166, 177 

2,  d76,  765 

3,  343, 137 
2, 817. 048 


23, 531, 727 
3, 361. 675 
3, 742.  867 


The  following  tables  give  the  luoiithly  and  yearly  range  of  prices  for 
No.  3  standard  tins  in  Kew  York,  Philadelphia,  and  Baltimore : 

Tomato  quotations  for  ISOC, 


Month. 


Xe-w  Jersey 

and  Delaware 

standard. 


January 

Februar>' 

Marcb 

April 

May 

Juno 

July 

August 

September 

October 

November 

December r  # 


$1.00  to  $1.15 


1.10 
1.15 
1.15 
1.15 
1.25 
1.25 
1.00 

.95 
1.02  J 

.95 
1.00 


1.15 
1.17^ 

1.25 
1.30 
1.45 
1.35 
1.10 
1.10 
1.10 
1.10 


Philadelpliia. 


$0.  97^  to 
1.02^ 
1.02J 
1.10 
1.12i 
1.20 
1.25 
1.30 

.80 

.80 

.87i 

.95 


$1.00 

1.05 

1.05 

1.15 

1.15 

1.22^ 

1. 27i 

1.35 

.90 

.90 

.95 

1.00 


Baltimore. 


$1.00  to  $1.10 

1.10 

1.10 

1.10 

1.10 

1.10         1.25 

1. 25         1, 30 

.80  .85 

.  85  .  92| 

.92V 

.921  .95 

.  92|         .95 


The  following  table  gives  the  highest  and  lowest  i)rice  for  standard 
grade  tomatoes,  Ko.  3  tins,  in  the  Kew  York  market  for  eight  years : 


Your. 


Lowest. 


1893 
1892 
1891 
1800 


$0.95 
.82^ 
.80 

.77i 


Highest. 


$1.45 

1.00 

.85 

1.00 


i'e:5r. 


Lowest. 


1889 1        $0.  82f 

1888 .90 

1887 '  .95 

1886 884 


Highest. 


$0.88 
1.05 
1.10 
1.15 


The  following  table  brings  into  comparison  the  price  of  No.  3  stand- 
ard tomatoes  in  Philadelphia,  on  January  1,  each  year  for  the  past 
twenty  years : 


1894. 
1893. 
1892. 
1891 . 
1800. 
1889. 
1888. 

S87. 

X80. 
18.^5. 


Jamiar 


Price. 


$1. 

$0.  75  to 
.  75  to  . 


00 
95 

%% 
80 
75 
92i 
97*1 
90"  I 
90 
75  ' 


1884. 
188:j. 
1882. 
1881. 
18K0. 
1879. 
1878. 
1877. 
1876. 
1875. 


Jnnuary  1  — 


Trice. 


$0.80 
1.00 
1.22 
1.10 
1.20 
.90 
1.90 
1.70 
1.50 
1.30 
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OORN   TACK. 

The  com  pack  of  the  United  States  and  Canada  for  1893,  according 
to  tlie  Sfimo  authority,  was  4,301,451  cases,  an  increase  of  770,372  cases, 
or  22  per  cent  over  that  of  last  year.  This  is  the  largest  corn  pack  on 
record,  and  is  liable  to  reproduce  in  1894  the  fall  in  prices  that  occurred 
in  188d  as  a  result  of  the  overproduction  of  canned  corn  in  1888. 

The  corn  pack  by  States  for  1893,  as  compared  with  that  of  1892,  is 
shown  in  the  following  table: 

Corn  park  {hy  J<iaUH)  iu  JSO'2  and  J6'9.1. 

[1)07.(*II8  of  caH(*.H.] 


States. 

Maine 

Maryland  and  Virginia 

New  York 

IllinoiB 

Indiana 

Iowa 

Ohio 

Nebra.ska 

Kansas 

Missouri 

Miuhijian 

Fennsy  vania 

Delaware 

Other  States 

Total 

Ciinada 

Total  United  States  and  Canada 


1893. 

1892. 

«0g,167 

727,167 

640, 057 

618,738 

1,074,630 

805,609 

626.496 

464,500 

78,168 

63,662 

470, 381 

810, 315 

369,600 

210, 143 

192, 300 

100, 730 

32, 950 

27,775 

26,840 

16,881 

1,200 

400 

57, 513 

22,100 

40, 105 

47,600 

67,804 

62,785 

4, 184, 451 

3, 117, 190 

117,000 

13,889 

4.  301, 451 

3.631.079 

The  pack  of  com  iu  1893  coiiii)ari»s  Avith  the  output  of  previous  years 
as  follows : 

rack  of  corn  in  rjeai's  1SS5-1S0S. 


Years . 


Years. 


1893. 

1892 

1H91. 

18110. 

188!) . 

1888. 

1H87. 


1885 


Ca-st's.      |. 

4,301.451  . 
3,581,079  : 
2  889  153  ' 
\\  588. 860  '  Total  nine  years . 

1, 700, 300  I    Average  per  v«ar 

3,491,474  !    Average  per  year  1891-1893 
2,311,424  ; 

!! 


Cases. 


1886 1,704,735 

1,082,174 


22,660,650 
2, 517, 850 
3,  573, 894 


The  followiug  shows  the  liighest  and  lowest  price  of  Kew  York  State 
corn,  standard  grade,  No.  2  tins,  in  the  New  York  market,  and  the 
comi)arative  prices  for  seven  years : 

l*ric€8  of  corn  in  yew  York  market  for  seren  years. 


.Tani'.ary  . 
February 
Marrh  ..*. 

Ajuil 

May 

June 


Xonllis. 


Kcw  York 

State  Ko.  2 

corn. 

$I.00t4)$1.10 

.80        1.10 

1.05        1.10 

1.05         1.10 

. 05        1. 10 

.90         1.00 

Months. 

New  York 

SUte  No.  2 

com. 

Julv 

$0.90  to  11.  UO 
.90        1.00 

Ancufit 

Scpiemhrr 

.85        1.10 

October 

.90 

^'ovenilj^r 

.80          .90 

Deeeiub^r 

1 

.80          .90 
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Highest  and  loir eni  prices  of  corn. 


Year. 


Price. 


YeMT. 


! 

1893 $0.80io$l.l0  , 

18»2 1  .95    1.25  i 

1891 '  .95    1.20  1 

1890. .60    1.10  : 


1889. 
1888. 
1887. 
Irt86. 


$0.50to$«.tt 
.80  Lift 
.95  1.3ft 
.95        I.M 


SAT.:vrOX    PACK. 

For  twenty-ei^lit  years  salinoii  luive  been  canned  along  the  Columbia 
Kiver.  The  industry  reached  its  culminating  point  in  1884,  when  the 
Columbia  Jtiver  pack  amounted  to  G5G,179  cases.  The  unrestricted 
slaughter  of  this  valuable  food  fish  lias  since  that  year  diminished  its 
numbers  to  such  an  extent  that  a  gradual  diminution  in  the  pack  is 
noticeable,  although  certain  hatcheries  have  attempted  to  arrest  this 
downward  tendency  by  saving  the  eggs  and  hatching  the  young  arti- 
ficially, to  be  returned  to  the  river.  Since  1883  the  Alaskan  waters 
have  become  a  valuable  field  for  the  salmon  packer,  the  i)ro<luct  in  1891 
reaching  709,294  cases. 

The  following  table  presents  by  districts  the  Pacific  salmon  pack  for 
a  series  of  years  ending  1892,  as  taken  from  the  annual  review  of  the 
San  Francisco  Daily  Commercial  Xews  and  Shipping  List.  The  esti- 
mate for  1893  is  taken  fr4)m  the  American  Grocer  of  January  21, 1894. 


car. 


800. 
S«>7. 

>■<!•> . 

S71 


I. 


87t». 
S77 . 
k7H. 
H71). 
H8'). 

sx:j. 


Colnmhia   ISarramoiito      Ontsiilo 
Jtivor.      I      Kiver.  rivors. 


I 


Ca$ci. 

■t.i-r-o 

LV.  Ovii) 
Ti»o,  ()("» 

l.'.it.  1  111) 

*.■>". '  ■  ■' 
'J.'o  r!  I 
;:.■.().  I'ln 
:;7.'.  ivu 

4.')i».  \.^) 

4WI,  480 
4S0,  tVO 
r.'to,  0(H) 

r>r>i,  Oi-o 

»'•.'!).  40" » 

«;:,♦;.  i79 

4r)t,oi:i 
:;7:<.  S0(t 
:;r)7, 7oO 

4:5:5,  r»(io 
:.{K».  i.s-{ 
r>u2. 8')0 
:;«5, 7uo 


Cases. 


Ca  tejt. 


I^ritinh 
Columbia 


CasfS. 


!     Alaska.     |     Totalit. 


Car.es. 


3. 

S. 

21. 

:j6, 

ni, 

i«i, 
200. 
ir.O, 

:'.'.». 
«*.(•». 

3."). 

4, 


(\\M\ 
300 
500 

r.oo 
000 

000 
200 
300 

(ifK) 

4:k) 
:m 
:;(«» 

500 
(-00 

Gr.6 

OOG 
142 


25,600 

24,800 
30,000 
30,000 
37,  200 
48,  500 
4fi,000  1 

38.  o<^o ; 

41,::50  I 
r.  1,750  I 
131,100 
105.4(H) 
151,000 

joy.oC8 
r.7. 117 

78.  305 
129,000 


9,847 
67,  :iS7 
113,601 
57.  394 
CI.  300 
175.  67  5 
2ri5. 061 
2J:{,  0(K) 
i:tS,945 
10«.8*i5 
16:1.004 
201.990 
i::5,6oO 
411,400 
4(»9,  464 
314.813 
230.  997 


36,000 
.'>4,000 
74.850 
120.  700 
190, 2(^0 
427.372  I 
709,317 
♦'.83,  .332 
799,204  j 
480,000  I 


Cast's, 

4.000 

IS,  000 

28, 000 

1  III).  000 

150.000 

-  ■ '.  000 

'J.'>:'.  (I'»0 

'.;.■', 'H>o 

::52.  .500 

378.  (KX) 

49:{.  747 

573.  687 

610. 101 

508.  394 

679,  5tK) 

956,  375 

1,  045.  661 

1,106,400 

971.  924 

HiG.  495 

9<J9, 047 

997. 890 

1,142.722 

1,714.981 

1,6:;3.419 

1,  .576.  TOT 

1,  348. 797 

1.635.879 


Note. — TliC  fi;rnrcs  in  the  r«»liiinn  lu-.'nl<'«l  '•  Tot.il.^  "  arc  not  in  all  <:i>*«'S  tin'  :«;::;r«';;ato  cif  thofi;:ure« 
fur  the  sanio  y»  ar  iu  th(W)th(  r  coluiune,  but  a.s  it  it  ii»»t  kii<)>\  n  \\JMth«T  tlu"  error  is  in  on««  of  th© 
adtlendaor  in  the  tot;il,  tli»'  li^iun.s  an*  1m  nt  roprotluciMl  as  l'oun<l  in  tin*  original. 
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KXPOBTS  OF  CANNKD  GOODS. 

The  exports  of  our  canned  products  to  foreign  countries  for  the  fiscal 
year  ending  June  30, 18d3«  as  compared  with  each  of  the  precedingfour 
years,  are  presented  in  the  table  appended.  It  will  be  noticed  that 
since  1891  there  has  been  a  gradual  decline  in  the  value  of  our  exports 
of  these  products,  due  chiefly  to  the  decrease  in  the  value  of  canned 
beef  exx>orted  from  the  United  States,  though  in  1893,  as  compared 
with  1892  there  is  also  a  considerable  decrease  in  our  exi)orts  of  canned 
fruits. 

Exports  of  canned  ]tro(!iicf 8,  1S89-1S03. 


1889. 


Fiali: 

Salmon 
Other.. 

Be«f 

Frnite 

Vegetables 

Total 


$3,364,560 

100,023 

4.  375, 213 

i»15,341 

311,254 


9. 060, 391 


1890. 


$3,259,344 

143,599 

6, 787,  m 

698,321 

231,265 


11,119,722 


1891. 


$2,096,957 

139.393 

9,068.906 

703,880 

2»6,321 


12. 295. 456 


189S. 


$1,738,465 

146.  Of7 

7,  876, 4M 

1,558,830 

373, 068 


1893. 


$2, 279, 621 

166,903 

7.222.834 

1,137, 669 

242,284 


11,692,874       11,049,291 


aoricuijTurai.  exports  and  imports. 

The  official  records  of  our  foreign  commerce  for  the  fiscal  year  ending 
June  30,  1893,  show  a  decrease  in  the  value  of  agricultural  products 
exported,  as  compared  with  1892,  by  8183,974,851,  while  the  imports  of 
1893  were  less  than  those  of  1892  by  $12,969,671. 

The  subjoined  tables  show  in  detail  the  exports  of  agricultural  prod- 
ucts for  1892  and  1893,  together  with  the  imports  of  these  products 
for  1891,  1892,  and  1893: 

ErporfH  of  the  jtroducts  of  domestic  O'ni'  ullurc  for  ilxe  ymn   cmling  J\nie  CO^  1S02  and 

18'jS. 


Article. 


1S92. 


Qnautity. 


Yalae. 


1893. 
Quantity.  Talac. 


Animals,  livin;;:  I 

(,\itt!o number..; 

Il4>ir3 do 

IForsos do 

>(iilf3 do 

'^Ik*o]i do 

All  oilior.  and  fowla 

Animal  ntattcr: 

l>oiio.H,  hoofs,  horns,  and  bom  tipn.  strips, 

ami  waste 

Tasii) «js  lor  Hauaa^es 

Kiriis dozftn . . 

( Jlito I»onud3 . . 

<rrease,  ^rrease  scraps,  and  all  soap  stock  . . 

Rair,  an<l  njanufaotures  of 

liide.<4  and  skins  other  than  fars 

Hon»\' 

Oils-I 

Lard gallons. . 

Other  animal do 

Meat  pnxlucts — 
Uoef  products  — 

lieef,  canned pounds. 

J5oef,  fresh do. . . 

lW«'f,  salted  or  pickled do... 

\ivi^\\  other  cured do. . . 

Tallow do. . . 


394.  G07 

31,963 

3,226 

1,966 

46,960 


183,063 
580, 815 


007,575  ' 
278.954  ! 


87, 028, 084 

220. 554, 617 

70,  204. 736 

953, 712 

89, 780,  010 


$;t5, 09i).  095 
364.081 
611,188 
238,  591 
161, 105 
24. 161 


218, 

878, 

32. 

06, 

1,298, 

370, 

1.  22;$, 

78. 

•J&f>, 
144. 


639 

C75 

374 

403 

5£» 

169 

895  I 

«M8 

I 

GOI 
119  ! 


7. 878,  454 

18, 053, 7:12 

3, 987. 829 

92,524 

4, 425, 630 


287.094 

27,S75 

2,967 

1.634 

37,260 


486,  8U 

212, 


79.088,4U 

206,294,734 

58.423, 

898, 

61,  819, 153 


147,  999  I 
736,  446 


$26.  Oli2.  428 
337, 163 
718.607 
210. 278 
126.  :»4 
43. 116 


319,843 

1,409.280 

H3.207 

7t.723 

1,067,723 

459,643 

1,497.003 

15,115 

."^ne.  634 
106, 273 


7,222,824 

17,754,041 

8. 185, 321 

«7,77f 

3,129,0W 
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Kxitorls  of  the  products  of  domestic  agricnllare,  etc. — Continued. 


Article. 


Animal  matter— Continued. 
Meat  prod tict8— Continued. 

Mutton pouuda.. 

Oleomargarine — 

Imitation  butter do 

The  oil do 

Pork  products — 

Bacon poands . . 

Hams do 

Pork,  f  resli do 

Pork,  salted  or  cured do 

Lard do 

Poultry  and  ^ame 

All  otlier  meat  product* 

Dairy  products — 

fiutter pounds.. 

Cheese do 

Milk 

"Wax,  bees pounds.. 

Wool,  raw do 

Total  value  of  animals  and  animal 
matter 


1892. 


1893. 


Quantity. 


Value. 


101,  4(h] 

1,610,837 
91,581,703 

607,  919, 830 

76, 856, 559 

377.  746 

80.  336. 481 

460, 045,  776 


15, 047.  246 
82, 100, 221 


127,  47D 
202, 456 


$9, 022 

195, 587 
9.011,889 

39.  334.  933 

7, 757, 717 

30,246 

4,  702. 049 

33, 201, 621 

13,828 

1,220,203 

2, 445, 878 

7, 676,  657 

236, 358 

31,898 

30,664 


Bread  and  breadstuflls :  ' 

liarlex . .   bushels . .  i 

Bread  and  biscuits pounds.. 

Corn bushels . . 

Corn  meal barrels. . 

Oats bushels.. 

Oatmeal pounds . . 

Kye bushels. . 

Rve  flour barrels. . 

Wheat bushels . . 

Wheat  Hour barrels.. 

All  other  breadstuffs  and  preparations  of, 
used  as  food 


2. 800, 075 

14, 449, 025 

75,451,849 

287, 609 

9, 425, 078 

20, 908, 190 

12,041,316 

4,552 

157, 280, 351 

15, 196, 769 


181,  730, 463 


1,751,445 

775,  596 

41, 590, 460 

919.  961 

3,  842,  559 

555,  957 

11,432,160 

22, 461 

161,  399, 132 

75,  362, 283 

1,711,103 


Total  Value  of  bread  and  breadstuffs. 

Cotton  and  cottonseed  oil: 
CoUon— 

Sea  island pounds . . 

Other  unmanufactured do 

Cotton-seed  oil gallons. . 

Total  vuluo  of  cotton  andcoton-8«'0<l  oil 

Miscellaneous : 

Brown  corn 

Pniits  and  nuts — 

Apples,  dried pounds.. 

Apples,  green  or  ripe barrels . . 

Fruits,  preserved — 

Canned 

Other 

All  other  green,  ripe,  or  dried 

Nuts 

Hay tons.. 

Hop.s pounds.. 

Oilcako  and  oilcakemeal do 

Oils- 
Linseed  gallons . . 

Other  vegetable 

Seeds— 

( -lover pounds . . 

Cotton do 

Plaxaocd  or  linseed bushels . . 

Timothy pounds. . 

All  other 

Tobacco — 

Leaf pounds . . 

Stoma  and  trimmings do 

Vegetables — 

Onions bdslicls.. 

Poaso  and  bciiMS do 

•'otatots do 

'anned - 

.llotluT,  incliuling  pi<'klert 


299,363,117 


Quantity. 


108,  21-1 

3. 479, 322 
113,939,363 

391,758,175 

82. 178, 154 

012, 644 

52. 459,  722 

365, 693,  501 


8,  920, 107 
81, 350, 923 

77, 274 
91,858 

Valne. 


3, 035, 267 

14,683,967 

46,087,274 

271, 155 

2,  380,  653 

6,  762, 701 

1,477,058 

2,811 

117,121.109 

16,  620, 339 


9,  074.  686 

2, 926, 145, 125 

13, 859, 278 


1,591,464  I        7,983,415 

256,  869,  777  %  204, 131, 711 

4.982,285  9.462,074 


263, 443,  526 


26, 042,  063 
938,  743 


35, 201 

12, 604,  686 

826,  398, 719 

112,380 


19, 532, 411 

12, 149,  2C1 

3, 613, 187 

10,  318, 074 


240,716,150 
14,715,927 

59.  842 
C37,  972 
557,  022 


218, 133 

1,288,102 

2.  407,  956 

1,558,820 
214,738 

1,  095, 845 

60,684 

582, 8:J8 

2, 420, 502 

9, 713,  204 

54,020 
73, 731 

1,636,671 
86, 549 

3,  915,  547 
381, 651 
231,864, 

20. 303,  245 
3C«,  800 

58. 121 
ai5.7ff7 
3G1,  :i78 
373.  0()8 
159,811 


7, 966,  819 
408,  014 

33.084 

11,367,630 

802,  416,  067 

128, 936 

8. 276,  966 
4,431,914 
1,837,370 
7, 077, 131 

248, 367, 258 
17,715,625 

57, 610 
389,913 
845, 720 

$9,175 

416,380 
11,207.250 

35. 781, 470 

9, 933, 096 

79, 317 

4,116,946 

34, 643. 993 

17,978 

1,245,466 

1, 672, 690 

7,624.648 

274,155 

22.048 

14,808 


171. 285. 887 


1, 468, 843 

752. 363 

24,587,511 

793, 081 

951,920 

160,660 

1,002,796 

10,290 

93, 534. 979 

76,493,347 

1, 655, 883 


200, 311. 664 


1.768,756 

187,070,959 

3, 927, 556 


192, 757, 264 


163, 105 


482,085 
1,007,967 

1, 137, 660 

224, 381 

882.695 

94,902 

619,  640 

2, 695, 807 

9, 688, 773 

64.  356 
236, 101 

988,809 

35,029 

2, 195, 374 

504. 937 

269, 580 

22, 292.  704 
699, 195 

60.878 
745,  (536 
700, 032 
242,284 
149, 167 
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I  of  ike^radaiita  of  dometlic  ai/rUultuft,  tic. — ^Coutii 


Inbotllon... 
Not  iu  botllt 

All  111  her  iigricul 


im. 

laoi. 

Qnutitr- 

S,  813, 051 

<3 

flDlC.r.     1      Vrin.. 

^:^ 

11.  ml          IS1.SM 

"""'"•  )■"■''"■•'- 

..r  iiiJu'sl; 

S4.jBi.ia> 

t    M,9«8,BM 

„,.x„,o 

181.™,  4m 

2fa'.  443!  bx 

U,  781,120 

-    1TI,2SS.88T 

Vi 

-.:!  w:^^ 

ciilluralei 

78.« 

1 

<,  1S3I,  1S9!,  and  1S93. 


Sngii  and  nialajMua; 

Halauca -. 

Saeac  drain  tegi . 


nnd  tbcir  product 
lior,'  and  roVli'.'.'. 


i;3*9 

*'V^ifu 

-fSS 

joamw^ 

^07,2M,M7 

118.248.  lis 

M;  121: 777 

m  041:030 

-8,221.041 

•■ffiS 

I13.a-3,K1 

145.  758,  771 

»8,SI4.510 

357,  M7 

■  -wImi 

■«7;340 

i;«a>o 

i,4u:  SB 

405;    IB 

45,882 

1,  SOs!  258 

13,470 

1, 425. 927 

567:756 

^iffig 

!,  C85, 562 

n.»47:e96 

Gg7;i4i 

7B7;5!S 

554.902 

621,322 
144,040 

loslsas 

951047 

558, 2W 

1  o;  lea 

S72, 817 
813,873 

S«0,<SO 
S23.»«t 

583.217 
«1].351 

40,277,(170 

39.  013,  808 

41.244,0-3 

1fi,  231.372 
l»,0iw.4:w 

sag 

ass 

siBOiif.iii 

!:i!ifS 

4,(»g.joa 
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Btvadxiiiffi^ 


fixKd  or  oipressed. . . 


TnlMjUOTWKDUul. . . 

Ovliim,  ctudB. 

FlBntn,  tn-ea.nnilsliruba .. 


VuiiII;l'll['ni 

Vrgetulil.'s; 


I.MS. (Ml  I 
1,S2-J.«I  1 


U.14S 

"eii-iiij' 

2. 230.  ,11(1 

i.o:6.oe4 

1,0211.203 


fiST.  «M 


1.2<S 
H,897 

3b.  tt* 


7.u7ii      sff.nia.fi* 
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THE  SXJGAR  CROP  OF  THIS  l^ORLD. 

BEET   SUGAB. 

The  following  table  presents  Mr.  Licht's  estimate  of  the  beet-sugar 
production  of  Europe  for  the  season  1893-'94  as  compared  with  preced- 
ing campaigns: 

European  heet-augar  production. 


Countries. 


Germany 

Au8tria-IIiin;;ary 

Frtince 

Kussia 

IJelgium 

Holland 

Other  countries.. 

Total 


lMP3-'9i. 


Metric  ton*.  * 
1, 350, 000 
845,000 
575,000 
650,000 
235,000 
75,000 
111,  000 


1892-'93. 


1891-'92. 


MetrieUmt." 

1, 225, 331 

802, 577 

588,838 

455,000 

196,699 

68,070 

92,000 


Metric  torn.  * 

1, 198, 156 

786,566 

650. 377 

550, 994 

180,  377 

46, 815 

88.635 


3,841,000         3,428,515 


3. 501, 920 


1890-'91. 


Metric  tmu.  * 

1,831,965 

778,473 

694, 037 

544, 162 

205, 623 

76.635 

80,000 


1889-'90. 


Metric  tone.  * 
1,264,607 
753,  078 
787,989 
456,  711 
221, 480 
69,765 
80,000 


i888-'89. 


Metric  tons,  * 
990,604 
523,242 
466. 7«7 
526,387 
145.804 
56,047 
87,000 


3, 710, 895 


3,  633, 630 


2.795,851 


*  One  metric  ton  is  equal  to  2,204-G  poumla,  only  a  few  pounds  less  than  our  lonj:  ton  of  2,240  pounds. 

OANH    SUGAR. 

In  regard  to  this  kind  of  sugar  Mr.  Jjicht  makes  the  following  esti- 
mate for  the  princii)al  countries  which  have  a  suri)lus  for  exportation: 

Cane-sugar  production. 


Countries. 


1393- '94. 


Cuba 

J'uerto  Ivico 

'IViiiiflad 

I'arhadoa 

.r.iniaioa 

Martiniquo 

<rnadcIoHp(^ 

Lf'sscr  Aniilles 

l'<'niiTnra 

Keiiiiinii 


Metric  tonn. 
850,  000 
W,  000 
50. 000 
Cm,  OOU 
'JO.  UOO 
32,000 
40,t)00 
25,  000 
110,  OOO 
o7,  000 


lS92-*9:i. 


Couiitrica. 


Metric  tons. 
682, 768 
48,714 
50.  704 
65, 383 
27,000 
:53.228 


Mauritius 

Java 

JJrazil 

rhilipj»ine  Islands  .. 

irnitr«l  State.-* 

IVru 

41.2»6  M  Kgyiit 

25.000    ■  Santhvich  Islands... 

<>i>.092    I 

35,&91  T.'tal 


180n-'94. 


2[etric  tout. 
125,  000 
480,  000 
200, 000 
2G5, 000 
205,  000 
05.  000 
70,  000 
135,000 


I 


2,  9C0,  000 


1802-'93. 


Metric  ton*. 

70. 732 

452,007 

215,000 

'>7i  am 

245. 000 
M,  000 
65.  000 

11:5,000 

2,  045.  963 


I 


According  to  tliese  estimate^  the  total  sugar  produc^tion  of  the  svoild 
for  the  last  live  years  has  been  as  follows: 

Suijar  crop  of  the  world. 


Years. 


I5eet  sugar.      Cano  .lu^^ar. 


Total. 


i  ^ft•tric  toTiM. 

189.^-•04 3.811,000 

ia92-'9a '■  :\,  42s.  515 

]S91-'<)2 :{,  .-,01.  JL'O 

1890-'91 :t,  710,  h'Jo 

1889-90 3.  G3;>.  GJO 


Metric  tons.   \  ^fetrxe  tons. 
2,  9r.O.  000  6,801.000 


2,  Cl5.9«;.l 
2.  852,  '2'Mi 

2. 554.  5:;g 

2, 0C9, 40-4 


G,  074. 478 
0.  3,%  4,  216 
0,  205,  431 
5,  703, 094 
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THE  TVORLD'S  SUPPLY  AND  CONSUMPTION  OF  COTTON. 

All  statements  purportiog  to  give  tlie  crops  of  the  world  are  neces- 
sarily  very  incomplete,  from  the  fact  tLat  for  various  countries  no  authen- 
tic (lata  are  obtainable;  and  the  obstacles  to  completeness  increase 
when  an  attempt  is  made  to  cover  any  considerable  period.  The  data 
given  below  are  obtained  partly  from  official  and  partly  from  private 
publications.  Beginning  with  the  United  States,  the  figures  on  pro- 
duction found  in  the  reports  of  the  several  censuses,  from  the  seventh 
to  the  eleventh,  inclusive,  may  first  be  presented.  The  figures  of  the 
last  two  censuses  Avere  published  as  returns  for  the  years  preceding 
those  in  which  the  census  was  taken,  and  while  those  of  the  three  ear- 
lier censuses  arc  not  so  presented  in  the  census  reports,  they  probably 
relate  in  the  main  to  the  crops  of  1849,  1859,  and  18G9  rather  than  to 
those  of  1850,  18G0,  and  1870. 

Table  I. — Cotton  crops  of  the  United  States  in  the  last  five  censuses. 


states  ami  Torritoiifs.       1850/ 


Alabama 

Arkansas 

California 

Florida 

Georgia 

lUiuois 

Indiana 

Kau.sas 

Kentucky 

Loaisiana 

]Mi88i88i|)pi 

^Missouri 

Nevada 

Now  Mexico  . . . 
North  Carolina 

Oklahoma 

Sonth  Carolina. 

Tennessee 

Texns 

Utali 

Vir^^iuia 

West  Virginia  . 


Bales. 
564,429 
65.344 


45, 131 
499,  091 


14 


758 
178, 737 
484,  292 


73,845 


18G0. 


Bales. 
989, 955 
367, 393 


1870. 


Area. 


1879. 

Product. 


1889. 


65, 153 

701, 840 

1,482 


Bales. 

429,  482 

247, 968 

34 

39,  789 

473,  934 

405 

3 

Acres.  1 
2. 830, 080  ; 
1,042,970  i 


Bales. 
699,054 
608,256 


Area. 

Acres. 
2,761,165 
1, 700, 578 


Product 


245,595 
2, 617, 138  [ 


54,  997 
814, 441 


227, 370 
3, 845, 104 


Bales. 

915,210 
601,494 


67.928 
1, 191, 846 


CI 


777,  738 

1,202,507 

41,188 


19 
145,514 


300, 901 

194, 532 

68,072 


3,947 


353, 412 

296, 464 

431,463 

136 

12,  727 


7 

1,080 

350,  832 

564,938 

1,246 

106 


2,667 

864, 787 

2, 106, 215 

32, 116 


1,307 

508,  569 

963,  111 

20, 318 


731 

2,629 

1,  270, 164 

2,883,278 

67,260 


212 

873 

659,180 

1, 164, 725 

15,859 


144, 935 


224, 500 

181,842 

350,  628 

22 

183 

2 


United  States  ....  2, 400, 093  if),  387,  052  ,3,  Oil,  096 


893, 153 


389,  598 


1.364.249 

722, 562 

2, 178,  435 


45, 040 


il4,480,019 


522, 548 
330,  021 
805,  284 


1. 147, 136 

1,109 

1, 987,  469 

747,  471 

3, 934, 625 


19, 595 


30, 213 


336.261 

425 

747, 190 

190,  679 

1,471,242 


6,375 


15,  755,  :J51)    :20,  175, 270  1:7, 472, 511 


*  Tho  fignrcB  in  thcso  three  columns  prohahly  relate  mainly,  if  n(»t  wluilly.  to  the  rrojw  of  1849, 1859, 
and  1800,  rospcctircly.     Seo  text  proccdin":  tho  table. 

t Imluding  ?5,000  acres  and  17,000  bales  in  Indian  Territory. 
J  Including  70,078  acres  and  34,115  bales  in  Indian  Territory. 

Tlie  annual  estimates  of  the  Dei)artinent  of  Agriculture  began  soon 
after  the  close  of  the  war.  In  October,  18GG,  the  crop  was  estimated 
by  the  Statistician  at  1,835,000  bales,  an  estimate  subsequently  modi- 
fied to  1,750,000.  The  estimates  for  1867, 1808,  and  18G9,  were  as  given 
below : 


Yrar. 


Area. 


Acres. 

1867 !     7, 000,  000 

1808 1     7,  000,  000 

1869 1    7,  750,  000 


Product. 


Bales. 
2,450,000 
2,500,000  I 
3, 000,  000 


Value. 


1220,  000, 000 
225, 000, 000 
303, 000, 000 


1>IVISI0N    OK    STATISTIIV^. 


M^ 


The  cstinuitos  of  the  Peparlnu'iit  oii  :iira  and  vuluo  for  tho  >oari» 
from  1870  to  1888,  inclusive,  are  ^ivou  in  TaMe  1 1  below,  Imt  tlio  reiN^rt 
for  187-4  contains  no  estinnite  of  area  and  the  report.**  lor  IS77  luul  iHMiA 
contain  no  estimate  of  value.  No  estimates  have  been  nnule  by  tho 
Department  since  1888.  AH  the  tl;«:ure>*  In  Tabh^  II  e\eept>  tinme  nu 
area  arc  found  on  ])age  1*18  of  the  HtatiMtleal  At>Mtraet  <if  the  Ihdtwl 
Statca  for  1803.  The  llijures  on  cinantity  piotlneed  presentiMl  in  Iho 
same  table  were  taken  tor  the  Statistical  Abstract.  tVom  the  retMinIrt  tif 
the  commercial  movement  of  cotton,  which  may  la^  preMtimei!  to  ^ivoiv 
more  accurate  measure  of  the  respective  crops  Mian  coidtl  Ih\  obtained 
from  anv  otlier  source  short  of  an  actual  census. 

Taiili:  il.  -    Cro^tfs  of  the  fnitiU  Sfaltn /rum  ls;iilo  /.^n.'  hirlii>ttn. 


A^♦•rllKn  '  A^(■flli(n 


Vrars. 


A  TVA 


■  n   • 


Aeret. 

1S70 K  f'-'W,  (K)0 

1S71 7.  37H  (M;t) 

187'J 8,  TiOO.  (X.0 

1873 0,  350,  IKK) 

1874 

187.- 

187ii 


1878- 

1879. 

1880. 

1881. 

1$6'1 

18.=' J - 

18SL 

18«:^. 

18A'. 
1887. 
18j^- 

18JI. 
UV2. 


10. 

II. 

IJ, 

12. 

IJ 

l.'». 

Ifi, 

Ifi. 

1«. 

i:. 

18. 
18. 
1.^. 
13. 


077 

*XiO. 

710, 

27ii 

777. 

30f). 

«i. 


noo 

r,oo 
7:,ri 

r>oi 


Anniiiil 

lilt 

grONN 

f'r'ffi  i'l  |)'iiifi(l> 

«-n>p«i.t 

Mlllllli 

wi'ltflif 

of  I»MM-Il  ', 

'   lirm  •!  V,  1  l^lili 

Oflltil''!!.; 

n 

1 

II 

r. 

llalrt. 

/'oiinih. 

f'oiindf. 

I'nunth. 

4,  »47,  (KWt 

4:w 

4ra  fi:> 

:'.  o.'O,  wri.  7:ifl 

2.  ft74,  r,i 

i:;i> 

{('.:>  HI 

I.;:k1.»ih  1.401 

.'{.  V'M,  .%H 

410 

4W  10 

i.nri,  Mrt.M;ii 

4.  17«».';-M 

<;;'i 

ir,%  'M 

i.oio.f.H.  :r. ' 

r^H^'T.Hl.'', 

4:0 

4fl.',  fl7 

l.7K;!.r,ii  (11/ 

1.  o:;ti.  .'M  ; 

4.';^, 

iftft  h; 

z  l.v/.o;.H.  IH 

4. 47i.«»r;.» 

4.';o 

4r.4  tr, 

/.Mr..o<»i.7<r7 

4. 77r{.  8fir. 

4.V> 

17:;  47 

'/.'/«>. '/rfV.WWl 

r».  074,  1 .').'» 

4ii  . 

47.t  H% 

2.401.l.f»  .r/.i 

n,iM/iyz 

4.VJ  , 

441   tl 

'/.'/7l.7y/.  I.'rft 

f,,  «jr..  7^) 

4V,  , 

fMl  <0 

;:.  ifKi.  ^-/-f  r.iTj? 

.'.  4:a  om 

i\r,  , 

47  i  :;h 

2. '.XK, '/Ki.  r.V» 

fi.fllO.  7.'»« 

4A«»  ■ 

i-<o  f»:. 

.'<  10*.  f.V't  410 

r.  7i.'i.»^^) 

4.VJ 

4^{r,r, 

/  7V;.  Ml  {// 

,».  ''■t't    Irt.'* 

♦.-»{ 

■|j4f»  7'» 

■/  71/  ''fir.  OH 

r.. '.7-.«»i 

r.*. 

!.<{  !>'. 

:{.  lit'  vr,  r,/t 

*:.  >.',  r^", 

<:/» 

t^.'.  .C 

■i.  l*»7.  t;-t.  ''11 

7  '.»»'..  t.:; 

4:.-? 

HK  .>*, 

.».  ir:ft.  I7-!  .{01 

fvfrjrt  jrio 

J'-J 

10 .  7  I 

t.  4{l>,l»'ti  700 

7. ';ll..Vj*j 

4 -.7 

i'»C  J.; 

:'..  ft'/7.  ;C«*r.  ).<•( 

«.  (liVj.  v.*? 

4,/ 

4f«  ;<i 

'1  <i«,  n.i  OK-.i 

0.  o:tr..  :{7r> 

47»J 

i'n  w 

'l.  Vif,,  :,7V0H4 

«.  7')r»   :r,; 

47j 

.v»o  :i7 

•/i  ;jV/.  i.'Vh.  4Ah 

liiMi, 
:hm. 

M'J. 

fVf, 

lori. 
'/ii 
5'H'i 
'/v», 

;«»'». 

'/«*!. 

>'»l 

w>. 


WiO, 
04-/.  ffW* 

O.M.  4<K> 

000.  Mr* 
MM  r.n 

110.  (M/ 

OMi.  :iir» 


VM. 


7V» 


'•*»   41'^ 

•/'♦-,  ivn 
oi.y  Ks^t 
1.4*.  ;(A<i 
4'M.r/> 

0O'».0O(V 


Jlstliii.it*  sof  the  I>«'[»ai'il!i*i.L  of  Aj-.  :.  :;::iii-.".i     ,.>:  .li  .:ir-#|  f. .,;. 


ITh';  amcantfl  given  rn  annn.il  crop   r'pv'Tnft   tSi.'   ''aiup-.i  r<  i  il    .•  o- rn  #■.,(    f',i»   y.'\\tAA  t,f  \'W4'\  .'/^ 
iBonth.^  hc^unin;^  on  Sip^rTnlKT  1  of  tljo,  y>rtr»  :.i  vwhirh  'l»«  i':'<.i>  .1  t^  /i-/,«  r.      '\  ,.0    '  i:..i*..i»  .,,.4*,  ir  < 

ttiakc8  arkno'wl#rtiC7r.''-nti  forthft  fi,r^tr> i  011  tiii^  'uUiri't   *<\  tii«*  ,'.'«••'  ^'.-U    •:.  |i;,-.  /   n,.!  r .,.  f.  ..ii 

Luit,  the  Xew  York  Conimurrial  ami  r'i.iAn«-!4i  (.^!iri>n>' !•>  '.k*  \'fr'i»->:>;  f,<iM'>:i  i*' <  ;•  m  .       ..<(  .  i,«t  <>■« 
Orleana  Cotton  Kxrlmnsr*. 


*  As  rr:port  .'l  Ijv  Mr.  Tliom.'M  Elli-f.:'.  «.f  Ti   ••s'pool 

^  j%«<  njiortt.'d  by  llrnry  A.  II«- it*  -  »•  1  r  f...-.   N-  v  (ir:«'.itt-  /".of ...-»  K  .  ' -s^ 

!)Tlr- tigt.rt-*  iu  t!iii  • 'iljTiii  :m:  m  i;  il     ''p-     'inn  .t<>i   if  i»-    .-•   '.n.  ,i*    .<    »^, 

Thcc.>;iimer«;i.il  iiioveuKni.  iioiii  .-W-pr*-:!!!)**'.-  I.  I<*>3,  to  April  .'M,  Jx/M, 
indi':ates  that  the  crop  of  bSl;:>  TTii.^  rorMubTJtb!/  lapcf.r  Mi.m  flin^  6f 
1>>0l'.  The  total  supply  brou:r^»t  iii^.,  -^'k^Si^,  f^\t  ui  r.h^,  cr^;»  ^f  I'/tr;  fiMn 
September  1,  1?^03,  to  April  :jO,  ISOk  iur.la.4ive,  a^  .U^te/l'  i»y  tie,  ^^./-r 
tary  of  the  New  Orleans  Cortofi  \\\k'\k%\vx<' .  ^JW  T.Iftl.JJ'^f;  '.inl^^'.  Jijr^iin 
(j,21'J/ji2  bale.^  diirin;(  the  con'-i^^>i.rliri;i(  j^orrion  r,f  l-'/rj-  '^i:;. 

The  figures  ^'iven  belo?/  in  TaUle  Ilf  ar*>  from  p^sre  Jl-^  ^f  t-ie  .-:f  iri^ 
tical  AbstiMct  of  the  Tnited  H'-rttes  for  \i^S".    Tho«M.  in  r^i»tii.iir»M  2  ;*ii/f 
3  combined  make  the  total  er'>p  i:-.  p.inr:«l^.  ai  -/iv-'-n  iu  '^.iliim;!  ^.  T^We 
11.     It  mii.^t  be  boi  rie  in  lui-.id,  Ur,-,  r-vc-s,  thJ^n  rU*-  *'-;p/)rt »  for  e:»rh  ^^fstX 
year  are  out  of  the  fiop  f,t'  r'n'   '-..If-MrlV.'  V<*a;'  ;.rffM;nc(  -M^tt.  in    viiich 
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the  fiscal  year  closes,  and  tliat  coiis<'qiiciitIy  1871,  in  coluiini  1,  Table 
IIT.  (^oiTCsiioiids  to  1870,  in  coliinm  J,  Tal>lo  II,  and  so  on  for  tlio  snc- 
cee(liiigyc;ira. 


ISn I,C1».3T2,SUI 

l^a 1.K2,MI.1U 

ISill 2,1111, (k»,t;2 

ites ].7:;3,ns,G0L 

JK^ S.!K,a;S.K3 

IMl J,)ifi!,5TS.BS!l 

ISRS I,i91,li».17a 

IMS S,IIM,<I3T,4II 

IDSI \l.lQO,m,Sia 

MSi 3,KI,1=D,S1<I 

JW9 S,3S4,«ID.eCB 

1390 2,471, TIU.CS3 

IKPl B,»in.K?,?jS 

lan 2.»us,iis,tii 

into 2,2lS,lJi,l--X 


l,«»7.j:>-  ■  ■     sua 

i,l]e,iiii!;5JS  );o;i'«iJ   . 

saian.aa  7.oie.ii'2 

MKHLEIE  «,4T!i,3»l 

0n.Ki.iia .  t,924,&ii 

),1TBi«Sl,B»  «.lli7,a^^ 

i,as6,iu.][3a  t,s73,d3g 

1,  us.  Kit,  330  S.«on,IMI 

l.M«,ns,l!7  tO,9CE.«17 

l,m,E»l,171  3e.«63.7BS 


»„mi:lio 

Kil".rli 

T..l«l<wn- 
■I'lni^IluL'.  do- 

Per  curt 

<>r<°:t.'n- 

MMlk-URd 

'""J''""-' 

'*     .. 

ported. 

"iVnOt. 

Poundl. 

J-UUlli-'l. 



776.188 

.■1SS.1S«,IJ«1 

7J-M 

^'f'^ 

awfcMB 

453. 1  Si.  007 

ei-ti 

l,W.fi70 

C.-i7.213.?77 

W47 

a.L'ji>.toii 

.v«.K-'i,a«. 

7Ui,J 

433,041 

J.71B.301 

-■n,  0(1,410 

70  IS 

Kl.lM 

2.?20.fl23 

lI18.77*730 

7»-7S 

277.  W9 

S.a7g.*lS 

Ma«0.7U 

M-BT 

uir.,wi 

2.09C,4ta 

t5l.SlB.te7 

M3,110 

2.4M,S31 

77B,M»,m 

iT-7* 

3KS 

3.:'13,tW 

,  ?S-?^.?-i» 

65-74 

248, 104       ».3i7. 


"■"■\ 


The  flgiiics  iu  the  following  table  for  llie  years  from  18T0-'71  to 
183i)-*9)l,  iudiisive,  aro  found  on  iiiige  ViS  of  Lntlinm  and  Alexiindcr's 
Ootfoniloveiuent  and  Fluctu-itions  for  ISL'2.  Tbose  from  1800->9l  to 
18!)L*-*93,  inclutiivo,  i'.rc  found,  ns  also  aru  the  ollicrs,  with  two  excep- 
tion:)*, on  page  105  of  tLo  Conuuercifil  and  l''iii!iiiei;il  Clironiclo  of  Sep- 
teiitbor  0,  18i>,3.  Tho  (jnsiutitica  iiro  expressed  in  bjiles  of  400  pounds. 
'Xhc  ligur«s  for  the  Tlnitc^I  Stato.-;,  wlicu  redueed  to  inmuds,  dlilcr  iiioi  o 
or  less  from  Ihose  give7\  in  Tnblo  II,  bnt  the  tabio  as  a  wliole  may 
servo  to  gi\'«  an  approximuto  iduii  of  that  portion  of  tlio  vorld'a  cotton 
crop  wliii^h  enters  iiit<i  t'lo  commercial  supply  of  Europe  and  our  own 
ciimtry.  witU  tte  parti  tlirrcof  contributed  by  tlie  linUcd  States  and 
by  otliei-  countries,  roKi)cctivcly: 


UTpj.lj 


I    tlio  rii-l   r,l 


DIVISION   OP    STATISTICS. 
'J'aiii.k  IV, — r.iipplg  nnil  ditiribution  of  c- 


BnwBlyol 


TislMa.    IniiiiWii, 


:     Z,9U,DIW 

I   i.Nl,acio 

<    1,SI0,«3 


S.IST.ACO 
7,5U,0(30 


l.W7,0W 

x,tat,iioo 

Lxa.KXM 

2,  Bl  11,000 


8,4M.4oO 
7,4S0,CHM 


3.473.DD0 
9.100. 4l» 

E.«(IDiolW 


T,  1B9,W0 
B.K1,«I» 

1U,40B,OM 


i(i,iea,a)o 

10,4S9, 000 
11,1«5,.HK) 

Htm.  am 

la.iea.mo 
lo.eu.coo 


T.iTa.Mi)    ■ 

7.223,  OOd 
a,B«l,OC» 

«,cs5,oai 
a.«9.oir- 

V.zaa.oc. 
&5b;.()« 

«,371,IIIH 

*,T£7,l<O0 

ia.icT.i»a 

II.OKj.MO 
]l,81fl,(^ 


ll,«TD,«i 


],7IH,»M 
S,S33.<iai 

:,  100, 000 


mm 
ao.odo 
iai>.o» 

I2D,«M 
1*5,000 


iumiitiau  la  ELtropo  End  tim  Usilvd  SUtra. 
lit  iu  United  Stutiri,  ou  Doa,  iiid  in  l^urupc. 

To  illustrate  tim  picwdiiig,  (nk(i  tlic  hist  t;oaMiii,  ]892-'93,  and  the 
results  would  l>e  an  follows: 


VisiUeaiLliuvisiblobto^kLagmiiiugor  vciir 3,540,000 

Total  croj)  .luring  ypiir 10,644,000 

Totul  Biipi.ly  (1i.i1cs  >.f  400poiiTi[|sl 1!.1SJ,C>0I) 

Total  cuiisiiinptiou 11,  171,  WHO 

annit,  etc,  ilnriiig  tlie  j-car 50,000 

11,521,000 

LwiviDB  visibio  aiook 2, 400, 000 

Leavinij  in  visiljlo  Htuck 2G3, 000    - — 

Total  VUililo  .in:!  iiiviaiMe  Mtncks  n t  en.l  iif  yp,ar 2,  G63. 000 


548 


RKPORT  Of  THE  SECRETARV  OF  AORICULTUBE. 


Tlio  following  tnble,  wliiisli  is  obtiiiLed  fioiii  the  game  sources  as  Table 
IV,  sliows  how  the  cousumptioii  of  cotton  exliiliited  in  tbat  table  la 
distributed  between  Orcat  Britain  and  the  continent  in  Kuroiio  nnd 
between  tlie  North  and  Soiitli  in  the  United  States: 


'"■ 

iiri<^L  ic 

1870-11 

s.i)u.m     2 

B.IZa.OOO       2 
3,088.003      ' 

3.183.000 

3,e3a.ooa 

fi.&T2,U0D 

lass  ' 

a.m,m 

^^ 

B.oaita) 
»,ra*.ooo 

*.zm'.oaa 

4,020,000 
3.™.  000 

«■■■■■■■■■■ 

ES::;-;-;;;; 

*  711  OOO 

]  MB 

2. 067.  coo 

1.108. 

S,*03,000 

i.iit. 

alswlooO 

i.Haj. 

ai too) 000 

5'i^S' 

t,S39,000 

niltd  Btat 

EpDlh. 

XoUl. 

100  000 

£.820,  MO 

01>0 

STS.UOU 

i,BM,«IO 

ss 

TO  0(W 

3,220.000 

8,9,0011 

8,189,000 

ll.iTl.OOO 

•Tignr 


.;;m  fur  isai-'oi  nnrl  liS'-'-iZ  n 


IS  htlos  sabjcct  to  sllicht 


The  consuiDptiou  of  cotton  in  India  for  each  year  since  1877-'78,  aa 
stated  in  tlio  two  pnblicatiotis  already  named  in  connection  with  Tables 
rV  and  Y,  is  gi\eu  below,  the  fiyure-s  for  the  last  two  years  being  firom 
the  Commercial  and  Financial  Chronicle,  while  those  for  the  other  years 
are  alike  iti  both  x>ublicntionij : 

TaP-I,!:  VI.— CuNSHWJJd'ilK  o/  culloit  in  Imliil, 
beltB  'of  iuO  1  Y.ar 


IB78-'70 
18T0-'80 
I8!<0-'R1 


262,230  ,  ISBO-'ei 

1l01,«iO   I  I8SI-'£3 

371,400   1  lKf;-j-'«(l 

SBO.  000    ;  IgW-'gT 

MT.tOD  i,  1887-80 


iiantlty. 
Ics  of  400 



\^l^ 

o;io,aou 

i«w-;oi 

1,155.823 



.__   

THE  WORLD'S  WOOL  SUPPLT. 

STATlfJTICS  OF   ntODT'CTION,  THADK   AND   rRlClCS, 

TJic  first  of  tlic  tables  which  follow  relates  to  the  production  of  wool 
throughont  tlic  world.  As  far  as  ofBcial  figures  as  to  the  wool  product 
of  diiiercnt  countries  could  be  obtained  they  have  been  used,  but  in  a 
majovity  of  cases  it  has  been  necessary  to  use  unofflcial  estimates,  or  to 
make  aa  close  an  estimate  as  practicable  ftomtheiuimbcr  of  sheep  and 
probable  yield  of  wool  per  capita,  or  from  the  ofliciul  record  of  exports. 
Ill  some  of  tlio  groat  wool  producing  countries  the  domestic  consnmp- 
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tioii  is  so  iusij^uificaitt-,  in  coinparisoiL  witli  tho  total  x^'odiict,  that  the 
latter  is  approximately  indicated  by  the  csportrttioii. 

The  grouping  of  conntries  is  that  adopted  by  Dr.  F.  X.  von  Hen- 
mann-Spallart  and  Dr.  Franz  von  Juraschelc  in  the  estimates  of  tho 
world's  wool  product  given  in  their  valuable  statistical  compilation, 
tlio  Uebersichten  der  Welt wirtscli  aft,  and  in  a  number  of  cases  the 
unoiHcial  estimates  used  oro  the  latest  ones  found  in  that  publication. 
But  in  a  majority  of  cases  tho  figures  hero  given  are  for  a  later  date 
than  those  of  Br.  von  Jiu'aBchck,  which  are  the  latest  iu  tho  Uebersich- 
ten. The  sources  or  bases  of  tlio  difTereiit  estimates  are,  however, 
specifically  indicated  iu  foot  notes,  as  are  also  the  authorities  for  the 
more  precise  BtatemcntR;  aud  a  considerable  amount  of  incidental 
information  ia  given  iu  the  same  connection. 


TAHlJt  l.—.tpiiroxhnalc  Halemrni  of  Iho  leorltTs  vool  p 
iUlainnbU  data. 

C><(.I<'1 

ncc<.r.V«3 

0  the  lalttt 

i 

laso 

Qn.-mtltr  prodneod. 

{.Villi  lilo-. 

MlUioes  of 

kHogmms. 

ronnj*. 

"^S' 

ollSC! 

"K?SS 

•;iUiM 

t3, 1*4. 022 
(21,1U,S37 

•19  57 

1,»M,280 
TT, «»,  101 

805, 033, 8S1 

1SM 

1302 
IS93 

iS 

OuUlileof  Europe: 

mll.Jli.SOT 

pT'-M 

J.  10,000,000 

qtinn 

l,«!,91T,«»a 

1,*33,B17,4M 

2,238.011.317 

)I0TB9  OH  TADLE  1. 

■  E«tiuiatcii  of  Dr.  Franz  von  Jarascfack  In  Uebersichten  it 

(a)  I'liPse  nm  lIinGsureBEiven  by  Dr.  FrBni  tou  Juraacli 

wirUrban  for  18*5-18IJS.    Qiii  eBtluiate  fs  bmcfl  on  an  anam , 

of  nool  Mr  bead  of  ahenn,  tha  number  of  ttaege  nnlnuUa  in  IS8S  ba< 
InrliiillnE  thuao  In  Aflntic  Unaiia. 

(A)  Esiimale  of  Ibo  llrailrunl  ObB*rvrr  rem 

...    ... ,,,j^  ^j  „,jj  j,ip^^, 


P.4SB  or  UebunlclitcT 

-—iSe  jield  of  ORiiBB 

•tS  bcea  *8.220,1J 


G),  tlioaaantily  of  n-iml  produrcd  wai 
alent.  Tli'  Duitbrr  nf  nnimali  abum 
yield  of  vool  la SM  kllnBTBinii.  or  D* 
wmI  ulip,  as  Rtotcd  in  the  table,  ipciuuui 
wbirh  eaati  tho  OTeiaice  weight  tier  Heero  - 
{■()  Tbe  numbiT  nf  ■Iireii  OD  December 
wbieh  cnniber  tliamnnd  nnailier  eattmalt 
per  capita.    The  aitiiDHls  of  Ur. 


ifnlryof  Agrieul 

<!>7qii<ntnlii7orv 

atnl  in  tbe  aiinK 

pounds  per  inulla. 


toTember.  1SS3  (tnelCli  voarKo. 
Enrea  in  tbe  table  nro  tbe  eqniv- 
10,Get.61T.  on  wblcb  tbo  averaco 


bable.  1 


r.  that  lb 


o  tbi 


ity  lit  pulled  andbatcberi 

Icnres  iiaa  13.589.012.  on 

UDD  iDDro  than  i  pounds 

Ingranis  or  £0,<1^711po^nd■, 


which  was  less  llian  Spounda.tier  cnpita  on    the   sbeep   thou  in  tbo  £iopire:   nbereaa  Uulhall, 
estlniatlnaforlRST,  piit  tbe  tutaliiroiliict  of  the  Empire  at  IOj,000,000  pxunds.    Tho  nnmbei  of  sheep 
baa  diminLihfd  by  mora  tbau  1000,000  n-ltbiu  tbe  last  ten  years. 
(r)  Tlicomelaljlgiirca  finrUai,  as  found  oaingoSW  of' tbo   iDnuarlo  Statiatico  IlalUno  for  IBM, 
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IINITKD   STATE,^;. 

In  Tablo  i5  Vaq  \rool  product  of  tlio  United  States  is  presented  by 
States  and  Territories,  as  shown  in  the  several  censuses  from  the 
Sevontli  to  the  Eleventh,  inclusive.  The  figures  therein  given  are,  how- 
ever, far  froni  including  the  total  quantity  of  Avool  produced.  This  will 
bo  seen  by  footnotes  a  and  b  in  the  case  of  the  censuses  of  18S0  and 

mal;»5  tlic  qnantitytif  wool  prodnctvl  in  thzit  yo,arO,fi22,Cr>l  liil«)i;rai;.fl,  cr,  as  stated  inthoiaMo,  21,214,537 
pouTJvJ-:,  nud  tho  vuli-o  18,o'otl,975  lire,  or  $:J,53J,240. 

if)  -Ar-oiJing  to  tl3:>aMininl  ccr.fltis  of  Pocemhcr  "1,  13Dn,  ihoro  wero  in  Austria  at  tliat  tiuio  3.186,787 
s'looi),  a^rniiiKt  :<.Bll,3iv)  iJi  1H80.  The  yiohl  cf  ^vool  in  3881  v:rs  otlicially  reported  iu  part  2  of  tho  Sta- 
tislischtv?  Jahrbuch dcs  K.  K.  Ackcrbau-Miiiisiiri'.inia  for  18ol  at  49, ina* metric  centners  (or  qnintala), 
and,  a.5«uiaing  tho  yiold  in  3  ©9 1  to  havchcon  jroportionally  the  eanie,  tlie  quantity  of  ttouI  obtained 
from  tlio  reduced  Dumber  of  Blicep  would  bo  41.U2j-53  metric  coutners,  or,  as  eslimate4l  in  tho  table, 
O,0i4,4C:3  ponjids.  TUi-3  sccnia  a  low  osl  Jinato,  bcLiJg  i'.t  the  uvcra^o  rato  of  less  than  1-2D  kilograms,  or 
about  2-3  pounds,  of  •wool  per  bond  of  Hlji^cp. 


voTi  Jr.raschek,  in  I'«'';«'rsk-hten  dor  "^Wlt^^  jrtr.chnft  lor  13SG-lt^89.    Tho  estimate  appears  to  be  rathco* 
Iiii^b,  ]»ut  is  rct:;i;:'.:d  for  want  of  rt  dt-finito  r-5s»s  for  fi  dilVeront  one. 

(/i)  Tho  net  OLjxnt  of  tho  Austrabslan  coloniea  for  18130  was  41)3,105,530  ponnd'3,'cr  12,G07,33l  poundt 
less  than  tho  total  jToduct  as  stated  in  tho  taMo.  Tho  tl/v-'Tcs  tlicr©  Riven  are  from  p.  304  of  tho  Vic- 
torian Year  liook  for  18'.?3,  n  work  i»rop.ire»l  by  ileury  ilevlin  navlcc,  government  statist  of  the 
colony  of  ^■icto^ia.  The  net  export  was  520,  i 81, ?•:■:{  ponmU  in  188D,  and  012,037,738  in  1891 ;  and  if  w» 
Bupposo  t'lio  iirt  f  xport  in  theso  years  to  liavo  faMoa  Hhort  of  tlie  total  production  by  abont  tho  eame 
amount  a  ^  in  1S:)0,  wo  hhall  Lii^oiw  tbotohd  production  about  5'53,O0O,00O  pounds  in  1889  and  055.000,000 
pounds  in  1^1)1.  Tbo  wimJcn  injils  of  Victoriji  and  New  Zealand,  r.ecordiji.^  to  tho  latest  olHcial  hand- 
uook.s  foi-  tbeso  cclunk'.^,  used  in  1801  a?;d  1S92  tho  quantities  Uiauod  below : 


Countrv: 


Victoria 

New  Xc.iland 

Tho  two  colonics 


1891. 

Poujids. 
1,780,859 
2, 913, 073 

1892. 

PountU. 
2. 474. 441 

2, 388, 954 

4,  C98, 032 

5, 863, 396 

Tho  tlgnrcs  forXow  Zoahiad  cro  jjivon  as  repi  I'.^ont  lu;?  tho  quantities  purol:a'-.;-^d.  Xo  Btatisties  are 
at  hand  as  tn)  tho  quiiutities  consumed  in  tho  other  Au.-:ir.»l;t3iun  colonies. 

(i)  Oilicialfijiurcs. 

(j)  This  is  tho  quantity  cfwool  e:Lport.ed.  Tho  exoorls  for  1891  amounted  to  nor»,57J>,430  pounds. 
Thcqi'.antity  mnuufaolured  in  thorLpubiio  must  be  in«}iruiflcant,  and  tho  figures  on  production, 
were  Jiuy  available,  could  not  greatly  exceed  tlio  tigures  on  oxportition,  Tho  lipure?  on  exportation 
hero  given  aro  from  tho  ofticial  report  on  commeroo  and  navigatiou  for  1892,  kilogriuiis,  however,  being 
rcdi:ced  to  their  Cijiiivalont  in  po;:n(I.<». 

(A)  This  is  tho  quar.tity  expt^rted  fta  wocl  of  donjc.stic  origin  diirinfftho  vear.  No  imports  of 
nn:iianurac.i.ur»,d  w;»;.l  an»  recoido«l  for  l.-,32  in  the  "Anuuario  EsL-ulistieode  la  lieimblica  Oriental  dol 
IJni;iuay,'  Irom  v>  h'.'.  li  do:  nmeut  tbo  r.-.iauUty  «•>; rmrtS'tl  (:4iat»^d  iu  kiio;rram?)  is  obtained.  Tho  num* 
ber  oi*fjh«'Oi)  iu  Ui-i:';;-..iy  in  ISOJ  i.s  oilLially  ;-."ati-d  ',:l  1  l,012,7Gi),  ou  which  number  tho  exports  for  the 
yciir  V,  i>uUl  bo  na  n\  nra^o  of  r.b.)ut  D  7  pounds  ]}^r  Ci'pita.  Somo  estimates,  however,  i>lrt«'«j  tbo  number 
off.I.rep  eou^-;ltra!ilylii;;htrtha:i  thnt  exi»rt:i«.'ed  by  tli-joilicial  figures,  on  the  ground  that  thousands  of 
Btock-raisers  fail  to  inako  returns  of  the  aiiimal:^  owned  by  thenj. 


le 
at 


(l)  Kit  exports  as  Btatedintho  St.itistic.il  Abstract  ot  tbo  C'ob»;.iil  and  cl'icr  pos.scssit^ns  of  tl 
17nil'-d  IIin;:»doiu,  p. -11,  thirtietli  iitiMber.  The  iiCu  export  for  1890  is  Btatedintho  fcamo  placo  j 
C5,C5j,017po!iuds  ai;d  that  for  lc91  at  75,520,701  pounds. 

(<iO  This  istlio  uot  ecportduri'a;,' tho  Jr.diau  fls^'al  year  c\ (ending  from  April  1, 1892,  to  March  31, 
ir-u:»,  iriclusivo.  1 1  i:*,  of  cour.so,  mr.ch  lc.»  m  tliau  tlio  tnial  producv,  but  the  latter  is  ditlicult  to  estimat-e 
with  any  api»roa<'h  to  exactness.  TliO  nuinbor  of  sheep  and  L<>ats  iu  ]>iti.-.h  India,  ex^htsivo  of  li-cu- 
cal  a^d  tl'oCentral  provinces,  in  lo9l-".«2,  is  st;it.;d  in  No.  27  of  tho  Statistical  Abstract  for  British 
India  (p.  157)  at  i.><,075,15G.  to  ^\  hi-  li  lJ»'ni?al  fiinl  the  CVnirnl  provinces  would  probably  add  p.  few  mil- 
lious  nioro.  Tho  numbers  of  sl.i  t^p  and  gonis.  jvpcclively,  are,  however,  n«>t  separately  stated.  Dr. 
vi  n  Jr.m.schek,  in  his  UeberMi«;hti-u  der  Weltwirthadiait,  while  civinff  in  his  table  tho  quantity 
*  xp«.rletl,  gives  in  a  fo«itnoto  un  esitimnto  of  tlic  total  wool  ]iroduf  t,  uasecl  on  tlie  number  of  sheep  anil 
iivii.n  lonelier,  ph';  rip;;  it  at  from  .'iO,Ol'0,000  to  4O.n0-j,OJO  kilosr.ams.  Tho  lower  of  theco  estimate  j, 
v.hic]i  is  probably  al:ov'\  ralht  r  tlipn  below,  the  mark,  is  oqi:!'. aler.t  to  (}O.K'8,000  pounds. 

(//)  This  is  tbo  i:«  t  expoit  of  fIcj  p's  wool,  .is  stnted  in  the  Slatistical  Abstract  of  Iho  Colonial  and 
oHn-r  i.(>;;;V':JsiM:!q  of  tho  TnitiMl  JCiu<idom,  thirtieth  number.  Tbo  number  of  sheep  in  tlio  cUcmy  iu 
16'Jl  is  i-taietl  in  tho  s.Taio  dociimciit  at.  0ai>,240,  ou  which  the  net  export  of  wool  in  1802  would  amunut 
to  an  avc.a^o  of  over  21^  pounjls  y-Y  capita.  It  is  e\  ident  from  this  that  the  wool  shiiiped  fi^om  the 
poTts  of  Kaial  riii;:;t.  have  included  a  largo  quantity  produced  on  adjoining  terntf  ry. 

(It)  T]\e  expaJvtN  Jroiu  Turkey,  iuciudin*?  Turkey  in  Kuropo,  to  the  Unilod  liinpd'on  alone  amounted 
in  JriO'.i  lo  17,4r)8,C".7  ]K»unds  of  ishrop  or  bmibs'  wool,  and  1.120,222  pojinds  of  poat's  wool  or  hair;  iu  1891 
it  r.ii'ouiitcd  to  17. ;">,'»;•).  11 3  of  tho  IbruuT  and  O.lUii,]  J5  of  tho  latter;  iu  1892  it  amounted  to  22,774,704  of 
lh«.'  /'Vujner  and  7,774,541  of  tho  latt«'f. 

(/>)  'J'lie  number  of  slieep  in  C.'jnad.i  in  1891  is  stated  in  the  Statistical  Yearbcok  of  Canada  for  1892 
nt  2,5'!;. 077,  <:u  whit;h  tho  round-number  estiiaato  of  10.000,000 pomr.'.s  of  wdd  is  a  fraction  less  than 
4  potDids  per  capita.  The  expoils  <d'  home-pown  wool  from  the l>ori\inlon  during  tho  iiscrd  year  cnd- 
i;i;;.Tu:Ki  30,  lb02,  av.u)unted  to  01G,YU  pounds. 

•  y)  TJds  is  e.ii  estimate  of  the  i.'iiniish  lirm  of  Jatu>m.<,  .S<m  &  Co.  It  iniludcs  the  wo;d.i  of  Pom, 
ChiJi,  Brazil,  Il^ypt,  Tunis,  Al-^icrs,  aiul  other  fouutrii'S. 
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1890,  and  tlio  figures  for  tlio  preceding  coiisuses  arc,  no  doubt,  similarly 
incouii3lete  from  like  causes. 

TAiiLi:  2. — Wool  jiroduct  hy  Stales  and  TerriiorieSf  as  shown  h>j  each  census  from  ths 

iScvcnth  to  the  Eleventhf  inclusive. 


Stales  anil  Territories. 


Alabama  . 
Arizona  . . 
Arhnnsna 


1850. 


057,113 


Calil'ornia 1 

Colorado !. 

COTIT'CCliCUt t 


li*?.,  r.05 
5,520 


497.  '{oi 


Dakota:  Korth 

South 

Delaware 

District  of  Columbia 

Florida , 

GcorjLiia 

Idaho 

ir»;no!«i 

Indian  i 

Iowa 

KaiisH.-4 

Kentuo'icy 

Louisiaiia 

Maine 

^If.iylaiid 

jVIa.HsacImttv'lt  o 

M  icln;^;iu 

Min:u  -ot:; 

!Slifoi.>"ippi 

jMis.-40'.;ri 

Mo-.itaT-a 

Xelii  .u'ka 

Nevada  

Kcw  Ha:np9biro 

>«'  (; Y/  J  cr:.<  •  y 

Kow  I^tcsico 

New  York 

Xort  h  C  -roliaa 

Oliio 

()kl:;h-.'i:a ! 


1800. 


PouncU. 
775, 117 


410,  'a-^'2 
2,  CS3,  lOD 


335, 8D0 


1870. 


Pound'!. 

1581,253  i 
CT'.J  I 

214,7c<l  : 
ll,:i91,743 

i:o4.  fn:r. 

2r.t,  120 

8,810 

58,316 


1S80. a 


1890.6 


Poundi. 
762,207 
313,098 
557,  308 

16,7d8,c::0 

3, 197, 301 

230,133 

157,  G2j 

97,9i0 


{ 


Pounds. 

768, 5fl9 

5;"  1,865 

5]2.3«« 

19, 358.  5i7 

3, 33  j:  234 

120,508 

510, 417 

1,  073, 909 

47.281 


2. 150, 

2,010, 

373, 


r.-5 

2ft7 
898 


2. 297, 

109. 

1,361. 

555, 

2. 0-;:^. 

550, 
1,  027, 


4o3 
897 
03  i 

ISC 
283 
85 
619 
161 


1.P80.507 
2.552,318 

C8i),  85.^ 

2t,746 

2, 329, 105 

290,  817 
l,495,0f^ 

491,511 

377, 207 
3,900,8nS  i 
20,388  I 

f.f>5.fl59  I 
2,0Cy,778  I 


1,108.476 

375. 39»J 

32,  POl 

10.071,301 

970, 738 

10. 1'j.y  371  I 


330 

1, 160,  222 

349,  250 

492,  645 

9,454,474 

8:53, 473 

10,  C>OS,  927 


<>rL';40i\ 


Pc'iiiisylvnnia  - 
Illiode  Island.. 
South  Carolina 
Ter.Di'Sj'ee 


Tex 


as 


I-tnh 

Vcr:<M>nt 

Ti:;i):jia 

Vv'ashi'i^ton  .- 
"Woct  Virs;inia 

Wisi.-nnaiu 

^Vyo::.in- 


2:;.CS6  I 

4.48!..';70  ! 

12.>.6f»2  i 

487,233  I 

J . 364, 373  I 

131.917  ! 

9  222  ' 

3. 40bi  717 

2,860,765 


203. 963 


T:,<?Ul•itt^d  States. 


52, 510, 359 


£10,012 

4,  752,  522 

1*'),  699 

427, 102 

1,405,236 

1,493,738 

74, 7C5 

3,118,959 

2,510,019 

19,819 


37,  562 

846, 9  J7 

3. 415 

5.  739,  249 

5,  029, 023 

2, 967, 043 

:^.35. 005 

2,  234, 450 

140,  428 

1,774,168 

435,  213 

30<;.  659 

8.  72S,  145 

401,1&"> 

2.^3, 2S5 

3. 649,  390 

100 

74,  G55 

27,029 

1.129,442 

330,  609 

684, 930 

10,  5U9,  225 

799,  667 

20, 539, 643 


162,810 
1, 289.  500 

i27;irj 

€,  093,  066 
6, 1G7,  493 
2, 071.  975 
2, 855, 832 
4,  592, 576 

406,  678 
2,  776, 407 

850,084 

299, 089 

11,858,497 

1, 352, 124 

734,643 
7,313,924 

935, 481 
1,  282,  656 

€.^.5,  012 
1,060.539 

441,110 
4,019,l!i8 
8,827,1/5 

917,750 
25,  003,  758 


1,011,933 


60.  2C1,  913 


1,080,638 

«,  561.  722 

77.  328 

156,  314 
1,389,762 
1,251,328 

109,018 
3»  102, 137 

877,110 

162,713 

1,593,541 

4, 090, 670 

30.000 


c  100, 102.  387 


5.718, 
P,470, 
C5, 


1,918, 

6. 928, 

973, 

2, 551, 

l.fi%, 
1,389, 
2,081, 
7,016. 
691, 


524 
273 
C;^0 
758 
293 
019 
246 
113 
673 
123 
444 
491 
050 


221,954 

841, 141 

2, 110, 242 

4,490,773 

4. 803. 404 

2, 649.  653 

2. 253. 240 

2,777,53S 

440,686 

1,  &>i,  000 

513,225 

241, 814 

12, 378, 318 

1,  045, 249 

1,038,188 

4,040.084 

9, 335, 551 

791,534 

1. 450, 868 

717,149 

180,844 

4, 074, 503 

6,715,688 

20, 987, 574 

59, 114 

»,  9.=<2, 910 

6.441,164 

41.021 

157,707 

1. 397,  G60 

14,917,088 
4,6€0,250 
2,118.883 
1. 449. 219 
1.550,792 
2, 560, 850 
4.9S1.068 
4, 146, 773 


155,681,751  ,      165,449,230 


KcTES  o.v  Table  2. 

((7)  X«)t  i-iirludii»;x  the  following  it<?nir\  the  r;^sult  c;  special  invo3ti<;atioii :  Toxas  and  Caiifomi.i,  fall 
<lip  <  f  .slM^ep  roported  en  farnia,  13.0)0.000  pouniU;  wool  of  other  (ranch)  sheep,  34,000.000  pounds; 
pTill  .1  wo'^1  and  dceco  of  stanght-cred  sheep,  38,000,000  i>ounds;  making  on  aggregate  of  240,681,751 
pomifls. 

{b)  iiK  hidiijfj  wool  shorn  in  the  f.ill  of  1839  and  tho  siirin?  of  1850,  hut  not  pulled  wool  or  wool  oil 
r.in-^r.-.  w^;i«h  last  is  re^^ortcd  as  follows: 

Pounds. 

Ari/;):ip 1,630,172 

CPvli:-  ni:;i 7,734,407 

( 'o!o  ra'Io 1 ,  210, 098 

:vro;u.nia 2,  841. 91C 

Klw  Mexico 3,906,495  Total 25.828,845 

If  Tho  item  of  wool  on  rangc3  be  added  to  tho  105.4^9,239  pounds  i^ven  above  ire  ihaU  have  as  a 
praiid  total  191,278,084  pounds.  The  dilference  between  these  figures  and  those  of  the  Dopartment  of 
A;!juo;jlturo  for  the  same  year  is  in  largo  part  covered  by  pulled  wool  and  the  lleeco  of  slaughtered 

(c)*Thc  difTcrcKce  between  these  fijiure.-*  and  thoHo  of  tho  Department  of  Asriculturo  l\>r  1870  is  chri- 
oiwly  explicable  in  much  the  same  niaunor  as  tlio  difri'i'enc;>3  for  18tJ0  and  1890  noticed  iu  notes  a  and  6, 
thonj^h  nadetaUe<l  estimates  ar«  %$,  hand  as  to  tho  quar.titie^  of  wool  covered  by  tlio  items  which  are 
omitted  from  tho  census  figure's.  Kxart  agroemont  is,  of  touriw,  not  to  bo  expected  where  tuo  rcsaU* 
ai*e  arri  .'ed  at  by  ditiercut  methods. 


Pounds. 

SouthDakota 3S0 

Tex.is 3,480,114 

Utair 5,025.2/13 
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The  iiiimbcr,  averii{tc  piico,  and  viiluc  of  slieep  in  tiie  XJuited  States 
for  each  ye:ir  from  1871  to  1802,  inclusive,  will  be  found  on  page  402of 
the  Iteportof  the  Secietaiy  of  Agriculture  ftn-  189:;.  The  liguroa  for 
January,  1803  and  1894,  are  given  helow: 


Tliis  shows  a  oousidcrablo  vediictioa  iu  nuinher  and  a  still  greater  oue 
in  vahio;  hnttlio number  is  slightly  larger  than  in  January,  1892,  and 
larger  by  1,(116,881  thisniu  Jnuuary,  1891.  The  average  price  was  lower 
by  8  cents  ]icr  head  in  188U  and  only  2  cents  per  head  higher  iu  1887  than 
ill  January  last.  Statistics  for  the  States  and  Tenitorica  in  detail  will 
be  found  in  another  article  contained  in  a  preceding  i>ai-t  of  this  report. 

Tlic  next  table  shows  our  total  supply  of  wool  for  homo  consumption, 
from  both  domestic  aud  foreign  sources,  for  the  census  years  1840,1850, 
aud  1860,  and  for  each  year  from  1863  to  1893,  inclusive.  The  figures 
on  our  own  production  from  1803  are  those  which  have  been  furnished 
bythoStatisticiauof  the  Department  of  Agriculture  for  use  in  the  Sta- 
ttsticid  Abstract  of  the  United  States,  published  fi-om  year  to  year  by 
the  Bureau  of  Statistics  of  the  Treasury  Department,  while  the  tigurcs 
on  iiDi>orts  aud  exports  arc  those  of  that  Bureau  itself. 


,v 


BUN     t^  lr£9 


Ul    Di  M 

^        JiM  ShMi                                 -M 

d             jm,    G7  IU)  M      »r 

DSfl        J4  58^    U            W           iS 

03W      TSK^  '  DH    am    3KU5 

&3         j3           09  0^  O"                    Bun           -^ 

,                                        2H        M  OW,  S8    M  05 

04^            I1S*W|                'SIBSP*  '                 le           "T 

I  033    js    OS         «    a.M     aw  C6u      ,  «n         jo 

t"   sa  ws  ntiA]       e!  Ka     oa  va)  ama   ml    lo  ra 
85^30  trr-^ssH  isres  '  308 
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It*  wo  compare  tlio  average  wool  product  of  tlio  last  five  yeai^s  with 
that  of  the  first  five  years  of  the  thirty-year  period,  1864-1893,  wc  find 
the  iucreaso  in  production  to  bo  a  fraction  over  90  per  cent.  A  com- 
parison of  our  total  consumi)tion  for  the  same  two  qninqnennial  periods 
shows  tliat  it  was  somewhat  more  than  twice  as  grreat  during  the  last 
as  it  was  during  the  first  five  years  of  the  thirty-year  x^eriod  in  ques- 
tion. 

In  Bulletin  109,  issued  by  the  Superintendent  of  the  Eleventh  Cen- 
sus, the  quantity  of  domestic  wool  consumed  in  the  Avoolen  industry  of 
the  United  States  in  the  census  year  is  stated  at  258,757,101  pounds, 
and  the  quantity  of  foreign  wool  at  114,116,612  i)ounds.  On  this  basis 
the  domestic  wool  would  form  09*4  and  the  foreign  30*6  of  our  total  con- 
sumption. But  these  figures,  as  is  pointed  out  in  the  bulletin  referred 
to,  do  not  cover  the  whole  ground,  and  a,  careful  examination  of  the  fig- 
ures to  be  added,  as  estimated  in  the  same  bulletin,  indicates  that  a 
complete  statement  would  somewhat  increase  the  proportioh  cf  foreign 
wool  used.  It  would  probably  be  very  near  the  truth  if  the  domestic 
wool  should  bo  estimated  at  two  thirds  and  the  foreign  wool  at  one- 
tliird  of  the  total  quantity  used  in  our  woolen  manufactures  during  the 
year  covered  by  the  census  figures. 

The  latter  are  presented  as  subject  to  correction  i;i  ii  final  rei)ort  to 
be  issued  from  the  Census  Office;  but,  taken  as  they  stand,  they  lead 
us  to  substantially  the  same  result  which  is  indicated  by  the  figures  on 
our  total  consum])tion  for  the  fiscal  year  ending  June  30,  1890,*  as  pre- 
sented above  in  Table  3,  although  the  latter  were,  of  course,  obtained 
from  different  sources  and  by  difl'crent  methods. 

I'MTKl)    KINGDOM. 


tic  product,  the  exports  of  wool  of  domestic  origin,  and  the  quantities 
remaining  for  home  consumption: 


Tadi.k  4. — JnqwrtSf  exports,  production f  and  consumption  of  irool  for  the  four  quinquen- 
nial periods,  1S73-1S77,  lSrS-lS8£y  lSS3'lSS7y  and  1SSS-1S03,  and  aho  the  number  of 
bheep  in  the  liugdovi  through  each  period. 


VFAtloi)  I. 


S«»i:rr«  t;  «  f  supjily. 


1873. 


I   Pounds. 

llussia j  n,  168,  5G3 

(JcnrftTiy 8, 294, 628 


France 

llollaii'l  and  Ilolgium  ... 

Tviiltpy.    European    and 

Asiiitic 

K;:.v|.t 

Uritisli    Posse.-' sious    in 

South  Africa 

British  rossessiuns  in  the 

East  Indies 

Aust  ralasia 


1, 557, 165 
2, 24U,  858 

8. 234, 491 
4, 588,  32:j 

42,057,187 
10, 362,  808 


1874. 


1875. 


Pounds. 
11,930,451 
7,103.695 
2. 291, 470 
5, 036, 272 
I 
4. 802, 486' 
1,900,072' 


Poll  lid*. 
15,0S1,6U 
7, 320, 760 
1, 548, 206 
3,915,254 

5,501,094 
2, 247, 760] 


187G. 


1877. 


Arerago 

per 
annum. 


8,371,549 
1, 675, 527 
6,060,206 


9.517,450 
2, 355, 810 
4,  305, 246! 
I 


6,959,116i    7,213,6241 
3,569,808:    4,438,143 


Per 

cent  of 

total. 


Pounds.  ^   Pounds.  '   Pounds. 
12,948,451   12  920,038)  12.810,429 


8, 133, 610 
1. 885,  636 

4,811,567 

C  554. 768 
8, 348, 823 


42,232,6721  44,112,213!  42,158,3171  41,607,778   42,433, 633i 
10, 127,  5341  22,  819, 289!  24, 453,  8171  21, 566, 074 


I 


186,  CTil,  910  225,  381,  031  238,  C31,  716  263, 869, 157  281.  247, 190 


21,465.924 
239.159.328 


3-5 

2*2 

•5 

1-2 

l-« 
•9 

11 -e 

5-9 

fi5-4 


lliis  being  substantiallj'  tlio  sanio  as  tlio  year  covered  l>y  tho  ccnsiis  figures. 
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Tahlk  4. — Imports  J  exporiSj  pr  eduction ,  and  commmpVton  of  wool  for  the  four  quinquen- 
nial periods,  IS7S-1S77,  IS7S-1SS3,  18S5-1887f  and  1SS8-1S0S,  efc— Continued, 


Sources  of  Bupply. 


South  -\  mcjru'ft 

All  other  coimtrica 


¥(mndi. 


187-1. 


Foundf. 


21,  099,262,  li,  878.018 


15?75. 


1376.       !      \sn. 


Average 

per 
annum. 


Pounds 
11.  954, 327 


1 2, 768, 443     9, 723,  €961  11, 867,  306 


Voxindt. 
11,  r.i3, 55l» 


Poundi. 
15, 352. 301 


8,44€,222:    9,425.544' 


14, 9C5, 673 
10, 446, 243 


Totr.l r>ii?,  036.  779  3 44, 470,  8i)7',3Cr».  065.  578390,  055.  759 409, 949, 198  SOfi,  515, 642 

Koexporied 123,  246, 172  144.  294, 663  172, 075, 439|173, 020. 372  137, 418,  CJ7;i60,  Oil,  05* 

Net  imports 194, 790,  C07  200, 170, 234'l92,  900, 139I217, 035, 387  222, 530, 571^205,  604, 588 

I>oiiu>st!o  product* 165. 350, 472  167, 042, 379  161, 782, 536 155, 835, 320,152, 172,  OlOjlOO,  i-OG,  &i3 

I  I  I 


Per 

cent  of 
totaL 


Net   imports    plus 
domestic  product  J 
Exports  of   home-grown  I 
^vool !    7,0S4,735 

t 

QvjantJty     left      for  \ 


300, 14!.  079  367, 218,  013  354,  772,  675:372, 870, 707.374, 702,  581  365, 941, 131 


10,077,619  10.53C.523 


9,  817, 213 


9, 54o,  999 


9,  .103, 025 


homo  c«;)isumption  J.35a,  106, 344  357, 140,  S94'344.*230, 152  363,  053, 458  365, 153, 582,350,  O.'JS,  106 

I  '  I  I  1 


If  umber  of  sheep  in  Iho 


United  Kingdom 


33,932,404   3i.837,59' 


33,  491, 0-18   32,  262, 570   :i2. 220,  C07|  33,  358,  919 

I  I 


*  Eatisnatoa  <if  tlio  I'.ra  Iford  01>s(  rvt'V  :: ;  reiwodiw'd  in  tl:o  Wonl  l^j!»k  for  13'^2. 


4  1 
2^ 


100 
43  •• 


50 -S 


I'KRIOl)  II. 


.Sources  of  Btipply. 


ifc73. 


1879. 


1880. 


Ku:<sia 

Germjiiiy 

Franco .' 

Holln:id  ond  Bel;5ium 

Turlcey,    Enropean    and 

Egypt 

British    PoHRo.saious     in 

South  A  fricn 

British  Po.sse.saioiis  in  the 

ICaia  Indies I  27, 039, 725|  22,  202, 554 

Austr-.lar^la 276, 172, 193  287,  831 ,  804 


Poundf. 

8, 626.  750 

4. 560, 4S5 

2.054,159 

4,  970, 063 


15,924,829  20,082,340 
4.323,0541  7,173,032 
5,  .'^86.  605  9,057,016 
6, 345,  501      7, 838, 971 


Foundt. 

15, 794, 697 
2, 263, 651 
3,011,134 
6, 133, 227 

6, 718,  782 
1, 986, 796 

49,  530,  875 

22,2)5,1:23 
300,  626, 654  329, 665,  855 

SfMith  -\mericn I  11, 259, 7541  12, 867, 6571  10, 282, 2061    6, 873, 192 

All  oth«  r  otiutrics |    9, 974,  032     C,  9r<9,  69l!  12. 623,  003     7, 948, 30? 


11,245,867 
2, 5S9, 859 

40, 055. 918 


Founds. 


Fonndi. 


6,436,514 
2, 725, 59C 

45, 92-3, 29J 


12, 431, 611 
2,  817, 342 

51.3?5,83?^ 

20, 190. 049 


1881. 


1882. 


!  Average 
pcranndm, 

i 


Founds 
17, 537, 760 


Per 

cent  of 

totsl. 


I 


Pounds. 

15, 593, 275 
2,727,703:  4,209,765 
4,830,333:  4.ii07,85»! 
5,919,727     6,  ail,  498 


0, 390, 675 
1,486,819 


C,  248, 470 
2. 321, 282 


53,870,065  48,3r.,C04 


26.023,7041  2.'';,.'il4,2.'>l 
;j45, 783, 766'308, 016, 058 


0,  G27, 014 


10. 231, 066i 
9. 423,  529| 


3  a 
1-1 

14 

2  1 
•« 

10-* 

6* 

68-4 

2S 

2  1 


To(.-.l ::09, 4iD,  4^5  417, 1 10.  090  463.  508, 903'450, 141, 73:;;488, 0h5. 057!i43.  «3D,  058J 

Rc'.-xportc- 1 199, 286,  ,5.14 243. 386, 008|237,  408,  5^0.265, 58:i, 927:263, 905,  744j241, 920, 163 

,  557,  80h'225,  019. 313I2OI,  012.  895! 
,  574, 672  129, 000,  C59  144,  248, 985 


Kct  iTiiports 1:00, 102,  89i:i73,  724, 091  226, 100,  374!l84 

Domest  ic  product 1 5i,  700,  736  153,  233,  C9G  148,  729,  001:138 


100 

5*  -5 

45  £ 


Xet  imports,   plus  1  !  |  I 

donu'stio  product. '351, 663,  627  320, 057, 787  374, 823, 435,3i::{,  132. 480'35J,  025, 972  3^16, 161.  S^&O^ 
Exports   of  home-irrown  I  I  ;  i  j  I  i 

wool r 1    6,618.21)0.  l.-;.7C:j.flC0,  17,197,300|  ll.Co.^.OOO;  13,846, 4C0|  ir:,486,94o; 


Quantity    k-ft    f..r  !  1  ' 

iion-.c  coii^iit:;  ti-ni.  3J5,  245,  iVT  311,  2.53,  887  .157. 


632, 135,1509,  003.  580  310, 179,  .'i72  "32,  671, 920  . 


Kuj.ii'or  of  sheep  in  the  ' 


\.'i.i(r;'  Kiu^jdoi.i 


I 


I 


'  32,571,018:  32,237.953   30,  2o9,  620,  27,800,273'  27,  US,  220'  L-0,  078,  618'. 

I  I  I  i  I  I  ( 
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Table  4. — ImporlSj  exports,  produciioit,  and  consumption  ofvoclfor  the  four  quinquen' 
nial  periods,  1$7S-1S77,  J87S-1SS2,  1S3S-1SS7,  and  JSSS-1S9S,  etc.— Contiiraed. 


PERIOD  I  LI. 


Sources  of  snpply. 


Russia 

Gorman  3' 

France 

Holland  and  Bel|^um 

Tnrker,     European     and 

Asiatic 

Egypt 

Brliish     Possessions     in 

South  Africa 

Eritiah  po?scsilc?u3  in  tlie 

East  In-.Iies 

Australasia 

South  A'.uerica 

All  other  countries. . . 


1883. 


1S84. 


ISW. 


mt. 


I£87. 


Average 

per 
annum.. 


I 


\d9.      Pounds. 
J,3S«  29,721,59 


Pounds.      Pounds,  i   Pounds 

2$,  H8, 121   22,  &»?,  967:  23,  W9, 3S«;  29, 721, 5«2 

4,S35.43«'    J.(rjii.33l!     1.888,054;    3,287,788 

5.337.996;    5,&ii5,6r2<     7,621,32*2?,  11,464,460 

5.716,132     4.664,70r     5,268,013     6,196,977 


8,6fi3.970 
2,638.812 

iS,  870, 081 


.377..'>42!  II. 


10 
2,087,369 

51, 3S4.  652 


2i,822,130i  24,799,263 
351, 685, 6061381. 403.  689 


Per 

cento? 

toUL 


Pounds.  I  Pounds. 
27.754,388:  27,654.849 

3.7C6,550{    2.rJ93,412| 
10.234.513,    8.048,793; 

5.778,8011    6,&24.943 


1. 112, 489,  17,965.124 
2,375,614     3,838,22ff    .. 

47. 013,  467':  Ci.  257. 406!  C5, 


20.130,920;  13,655,209 
5,174.9731    3,235,005' 


312,497=  54,757,801 


2r»,  697. 174'  34,  595, 6931  33. 7&3, 574'  28, 739, 768" 

356. 05.^  791  4C1,  425. 430'383, 506.  395 .•?74, 815, 378 

. .  j     7. 064, 219=  15. 362, 8701  12. 868, 6221  16, 976, 066.  13. 288, 801   13, 112, 116 

..      8, 577,  .^46     6,220,620     6.138,7W     9,741,241     9,193.359     7,974.265 


Total - 
Kees  ported 


Net  imports 218,  712.  C95  2i9.  CC7,  f>^B  23i».  185, 915  284. 464, 615:258, 721,  C9i  240,  f'  ?,  .S0!l 

Domestic  product 128.  3;;8  115  122.  410.  020136, 130, 382 136,  544, 876  133, 809,  8^2.  j33. 4W.  775' 


Xet    imports     plao  { 

do:«estic  prc^r.ct. .  1347,  C5:\  810  3*2,  018,  208 '374. 313, 297  421,  0C9,  491  392,  531,  575  3o3,  ^h.  276 

Exports    of    hotue-grown  i  i  i  !  i  i  I 

wool I  19,  4i3.  IGOJ  18, 128, 800   23, 459.  500^  22, 225, 200    19, 557,  70-^  £0, 562.  fi60| 

1  ^  j  . 


Qiiantitr      left     fur  j 


homocondiinipUoo.:327,  €07, 710|363,  839, 403  350, 856. 797  383, 784. 291|372. 973, 375  362,  822 


^,4161. 


Number  of  8li«^p  in  the 


I 


I 


United  King;k.Tn :  28, 347,  560'  29. 376,  787'  30,  0S6, 200   28, 955. 240   29.  40L  750  29, 233,  507  . 

i  I  :  I  i  I 


PEIUOD  IV. 


5  1 
•f 

1-f 


10-1 

SI 

99-4 

1-a 


. . .  ,495, 946, 779  525, 526,  C'~>1  :iC5, 687,  550,5^5. 470,  995  577, 924. 651  540, 511. 3371    l-MJ 
. .  :277.  234,  C8i  276, 919, 073  2G7, 501, 675  312, 006, 380  319, 202, 94£S.2dO,  572, 836J      53  "f 


itt 


Scv.r.cs  of  s:i];5.1y. 


1388 


18sa. 


li»90 


ISOl. 


1S&2. 


Average  j    Per 

per        cent  of 
ftuui^m.    i  totoL 


<    •    •   •    •  a 


Germany 

France 

Holland  and  I3el  jium 

Turkey,     Eavopean    and 

Asiatic 

Eirpyt 

Eritirth      Po^s'JS>::on«    In 

Siv.itlx  Africa 


!   Pounds.   I   Potind».   I   Poundi. 

24.626,644;  44,242,4521  24,785,5t>0 
^1     _  —  — I     — . 


Pounds.      Poutids.   ■■   PcvndM. 
38, 382. 854   24, 403. 157:  31, 288. 121 


3.887.736!     5,190.082|    6.733,552i    4,751.067  5.570.720;  5,226.03lj 

14,098,202!  24.531.3111  10.873.7??:  12,270,8281  17.060,077:  15.766.96ll 

5,953,845;  14.105,482;     6, 697, 466]     6,013,545j  6,208:436  7,813,75«j 

973  22,774,7r4  19,412.8471 

2.298,243      l,515.2:«3i  1,570,915=  2,4^8,445! 


5,953,845|  14.105,482     6,697,466j     6,013,54^ 
17.700,718:21,312,123    17. 45S.  C.',7i  17.817,97:1 


3, 601,  420     3, 456, 3oO 
83, 647, 956;  10, 189. 128 


87,221,026 
34, 238, 586 


Eiitlsh      Possessiona     in 

Erst  In  ilea '  34.438.0261  35,598.921 

Au:;traia.=iA 427, 974. 038  431. 303, 391  418. 771, 604 

S^.uth  Amtrica i  13. 611. 17S.  16, 313. 00,'i   11, 173, 692 

A 11  01  h<r  (  r.intrics !    9, 728, 212!  14,  630,  802    12, 775, 117 


95,682,069 

36. 503, 864 

477, 727, 486 

12.858,985 

15.510,097 


82.071.288  87,958,475 


37, 608,  257 


35,677,531 


513,405,793  453,836,46% 
17,506.967!  14,310,766 


li.  715, 130   13,471, 


87« 


4-i 
-8 

2-2 
11 

•4 

12 -ft 

6-« 
66 
2-1 


Tot«l 639.  2r.7,  975  700.  903, 057  033, 028, 131  720, 014, 070  743, 046, 104  687. 251. 8671     100 

Reoxpoi  led 339.  075, 483  363. 647, 3601340. 712, 303  284, 224,  C:^  430, 828. 993  371. 697, 769'      54  '1 

■ ._! ' ' ' ■ 


I 


y '?l  iinports 300, 11»2, 492  337.  2,'^,  697  292, 313, 828  335, 789, 414  312, 217,  111  315, 554, 108;      46  -f 


Domestic  prcJiict 


.  133, 623.  2sl  132,  772, 2'»il37, 724. 700  147, 474, 238  153, 380.  OCO 140, 994,  884 


Xt-t    i:-ipoito     plus  i  I  I  I  '  « 

iloDi.  <*tie  '^rcract  .  433, 815. 773  470, 027.  8D7  430, 040,  523  433,  263,  652  465,  597.  Ill  456, 548. 092' 

xporta  of    hoinc-^ro-wn  I  "  '  :  I  I  ' 

wool I  23,588,200;  21, 768,400-,  19,405,100|  16,727.800:  17.928,100!  19,901.520, 

Qii.n.utitv    left     for  i                    i                    I                    I                    I                    j                    ! 
boi:;o  consumption .  j410, 227. 573  448, 259, 497  410.  545, 423  466.  535, 852  447, 669, 01i;436, 647. 472 


N'tiriVrof   sheep   in   the                       i                     I                     I                     i                     | 
Uniitd  Kingdom !  28,938.710   20,484,774   31.667,195   33, 533, 933   33, 642, 808   31, 453, 496* 

. I !  I  I  I  I  I 
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Let  US  HOW  bring  together  some  of  the  i)rmcii)al  data  comprised  in 
the  several  live-year  averages.  Tliey  are  succinctly  prer.entod  in  the 
following  short  table: 

Tahlk  5. — Jvtrufjcs  ftH-  the  four  j}€r\od8  covered  by  Table  J. 


PeHocl  I  (1873- 
1877). 


Period  ir  (1878- 
1882). 


Period  III  (1883- 
1887). 


Period  IV  (188S- 
1802). 


Quant  it}-. 


I 


Pit 

cent. 


Quantity.     ^'J^^ 


I 


Per 


Quantity.  \  /^^^  j  Quantity. 


Total  importH 

Imported  wool  reexport«.'d. 

Imporle\l  "wool  ro- 
mainlng 


Pounds. 
365,513.042    100 
100.  Oil.  054     43  -8 


205, 004, 58;V    56-2 


DomoHtio  product ' 

Domestic  wool  cxport<-d..  .j 

Donicatic  wool  re- 


100,436,543;  100 
9,403,025i      6-9 


Pound*. 
443, 839, 058 
241, 926, 163 


201, 912. 895     45  -5 


100 


Poundi. 
540,511.337!  100 


54-5  290*.  572!  836,1    53  8 


144.248,965 
13, 486, 940 


100 
9-3 


Pounds, 
687,261,867 
371,097,759 


Per 

ceut. 


100 
54  1 


249,938,5011    46-2 


133,446,175!  100 
20, 562. 860     15  -4 


inaiuin;^ 


Imported  wool  icuiaiuiiig 
(as  al)ove) 

Total  sujiply  for  eon- 


151,003.518;    04 '1 
205,  r>04,  58S, 


130, 702, 0251    90  -7 ;  112, 883, 915.    84  -6 


201, 912,  895' ,  249, 908, 501 


sumiition 


It! 


I 


350,  50S,  1?G , 

1  I 


332,  C74,  920' '  3C2, 822, 410 


315, 554, 108 


140,904.884 
19.901^520 


121,093.364 
315, 554, 108 


45-9 


100 
14*1 


85*9 


I 


430,647,472 


The  foregoing  table  shows  a  continuous  increase  in  the  total  imports 
from  period  to  period.  The  percentage  of  imported  wool  reexiwrted 
increases  from  '13-8  in  Period  I  to  64'5  in  Period  II,  the  percentage 
remaining  for  consumption  undergoing,  of  course,  a  corresponding 
decrease;  but  for  the  last  three  periods  there  is  little  change. 

In  the  domestic  product  there  is  a  large  decrease  (averaging  over 
10,000,000  pounds  a  year)  as  between  the  first  period  and  the  second, 
and  one  about  two-thirds  as  large  between  the  second  and  third;  but 
the  fourth  i)eiiod  shows  an  increase  over  tbe  third,  averaging  more  than 
7J  million  pounds  a  year.  On  the  other  hand,  the  percentage  of  domes- 
tic wool  exported  increases  'from  period  to  period,  until  we  reach  the 
fourth,  in  which  it  shows  a  slight  decrease  as  compared  with  the  third. 
The  changes  in  the  ])ercentageof  domestic  wool  remaining  for  consump- 
tion are,  of  course,  indicated  by  what  has  just  been  said  as  to  the 
changes  in  the  percentage  exported,  an  increment  in  the  hitter  meaning 
a  corresponding  decrement  in  the  former,  and  vice  versa. 

The  percentages  so  far  noticed  appear  in  Table  6,  but  no  figures  are 
there  given  to  sliow  what  percentage  of  the  total  consumption  consists 
of  imported  and  what  percentage  of  domestic  wool.  This  is,  however, 
easily  ascertained  from  the  figures  given  in  the  columns  of  quantities. 
The  result  of  a  c<nux)utation  upon  this  point  is  given  below: 

'I'ai'.i.i:  G. — Vroporlious  of  fore'njn  and  domestic  wool  consumed. 


\    Period  I.  '  Period  II.  i  Period  III.  Period  IV. 


Iinj)ort«"d  wool 
I)oii;Ci«tic  V.  o(»l. 


To  I;- 1 


Per  cent. 
57-6 
42-4 


100 


Per  cent. 
60-7 
09-3 

lO'J 


Per  cent. 
68-9 
31  1 


Per  cent. 
72-3 
27-7 


100 


100 


This  table  shows  a  i)r<)giessive  increase  in  the  i)ercentage  of  imported 
and  a  corresi)onding  decrease  in  the  percentage  of  domestic  wool. 
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Tho  total  consumption  of  wool,  as  sliown  in  Table  5,  was  bi 
in  Period  II,  but  Period  III  sliows  an  increase  over  Period  I,  and  '. 
IV  sliows  a  large  increase  over  Period  III. 

This  increase  of  consumption  without  any  corresponding  in< 
and,  indeed,  on  tho  whole  with  a  large  decrease,  in  the  domesti 
ply,*'  necessitates  increasing  dependence  on  the  supplies  of  im 
wool;  and  a  comparison  of  the  quantities  of  such  wool  remaini 
consumi)tion,  as  exhibited  in  Table  5,  shows  that  with  tho  excep 
a  Blight  decrease  in  Period  II  as  compared  with  Period  I,  the  in 
has  been  large  and  continuous,  though  there  has  naturally  bee 
siderablo  fluctuation  from  year  to  year  in  each  of  the  four  pcric 
will  be  seen  by  reference  to  Table  4. 

The  following  short  table  presents  in  compact  form  a  view 
proportions  of  the  total  imports  of  wool,  derived  from  the  i)rincip 
other  sources  of  supply,  as  shown  in  Table  4 : 

Taulk  7. — Pvrccnlage  of  imports  hy  sources. 


Sunrcca  of  8upi»lj-. 


KuAsia 

Briti»h  rosHCssions  in  South  Africa 
British  ro8?casluDS  in  East  India  . . 

Australasia 

South  America 

Total  from  principal  sources  . 
Total  from  all  other  sources  . . 

Grand  totJil 


Period  T. 

Period  II. 

Per  cent, 
3-5 

30-9 
5-8 

C9-4 
2-3 

Period  in. 

Per  cent. 

3-5 
11  G 

5-9 
C5-4 

41 

Per  cent. 

6  1 
10-1 

5-3 
C9-1 

2  1 

90-5 
9-5 

91-9 
8  1 

B2-3 
-     7-7 

, 

100 

lOJ 

100 

This  table  shows  that  while  (as  we  have  seen  by  Table  5)  th< 
imports  have  been  continuously  and  largely  increasing  from  p 
I)eriod,  the  proportions  derived  from  the  several  sources  of  suppi 
varied  comparatively  little.    Perhaps  the  most  striking  fact 
Table  7  exhibits  is  the  large  extent  to  which  the  British  suj 
imported  wool  is  derived  from  the  British  Possessions,!  parti( 
Australasia  and  South  Africa,  but  scarcely  less  remarkable 
sniallness  of  the  percentage  contributed  by  the  great  wool-proi 
countries  of  South  America. 

The  estimated  production  of  domestic  wool  in  1893  is  statC" 
recent  number  of  the  Mark  Lane  Express  at  about  150,612,000  p 
but  the  official  figures  on  imports  and  exports  for  that  year  are  n 
available.  The  same  paper  states  the  number  of  sheep  in  tho 
doiu  in  1893,  as  returned  by  the  board  of  agriculture,  at  31,774,8 


KXrOIlTS   rR03I   THE    CIIIKF    WOOL.  rUODUClNa    COUNTRU 

The  following  tables,  from  8  to  10,  inclusive,  give  tho  exports  < 
from  the  principal  wool-producing  countries  of  the  world  oute 
Europe  and  the  United  States.  They  cover  a  period  of  twentj 
ending  with  1892,  except  in  the  case  of  Australasia,  for  which  t 
ures  for  1891  aie  the  latest  at  hand. 

*Thi8,  notwithstanding  the  increase  in  Period  IV,  as  compared  with  Pertb 

t  Tho  British  dependencies  mentioned  in  Table  7,  to  say  nothing  of  those  i 

under  the  designation  *' other  sonrces,"  contributed  in  the  first  period  S2'i 

second  8G1,  in  the  third  84*8,  and  in  tho  fourth  S4  i^cr  cent  of  tho  wool  impor 

tho  United  Kingdom. 


F.KPOKT   OF    THB   SiOCHr-TABY    OF   AGRICULTURE. 


i3,naT,sa'  ]4,geti,an. 

10, 010. 170  IS.KTft.MS! 

la.tiiit.sul  ii,(niMi2!t 

Sl.£al,l»4:  10,016.401) 
ai,HH,.!34   10.0U,T1«^ 

^'i.K'.fts'   R,iTO,i!n;i 
av.nii'i.iBi  i?,ss5,SM 


.1  13,003,070'  l>l,2a>,Tik-i' 


- 2,1!IT,1«(  1. 

if:.  421        3lt-M9M    - 
GS,F3I     S,512SX^    ( 


l>ropr<ll>!!;  187T. 
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Of  tlie  exports  from  tlio  Argeutiiio  Republic  to  other  countriea  than 
tliose  specifically  mentioned  a  considerable  part  is  comprised  in  exports 
to  Uruguay,  the  average  for  the  twenty  years  covered  by  the  table 
iimounting  to  1,073,580  kilograms  (2,3Gf>,S14:  pounds)  per  annum.  This 
quantity  may  be  considered  as  included  in  the  exports  from  Uruguay, 
since  that  country  has  no  occasion  to  import  wool  for  home  consumption. 
In  like  manner  an  average  of  2,032,070^  kilograms  (4,481,225  pounds) 
included  in  the  exports  from  Uruguay  to  ** other  countries"  consists  of 
exports  to  Argentina  and  may  be  considered  to  be  included  in  tlie 
exports  from  that  country. 

PKICilS. 

In  a  recent  communication  to  this  division,  Mr.  S.  oN .  I).  Xorth,  sccixj- 
ttiry  of  the  j^ational  Association  of  Wool  Manufacturers,  points  out 
that  the  Mools  quoted  in  the  American  and  English  markets  differ  so 
greatly  in  condition  that  no  satisfactory  comparison  can  be  made  except 
on  a  scoured  basis.  In  Table  11  below,  the  Boston  jmces  of  lino  Ohio 
fleece  scoured  are  presented  sidcby  side  with  the  London  prices  of  a  for- 
eign scoured  vrool  of  apin^oximately  equal  quality — luimely,  Austra- 
lian  avcriige,  scoured.  The  figures  are  from  a  table  comi)iled  by  aUessrs. 
Manger  and  Avery,  of  Boston  and  Kew  York: 

Taclk  11.  —  Com^yfiraiivejyrircs  of  wool  in  i?ia  I'lilitul  Sfatrn  and  J\}ifjland  sinc-j  13'0. 


i'tar 


1S50 

1851 

1S5'J 

185:5 

1854 

1 855 

1S50 

1857 

]8:>o 

lo5i) 

1S60 

1851 

186:? 

1804 

1^(15 


Fiiio  Ohio 

llcoco 
Boourcd, 

prices. 

Ter  lb. 
$0.83J 
.  R5^ 

.HI  5 
1.07 
.011 


Auetralinn  J 

scoured,    1| 
London    j 
prices.      t 


Yriir. 


.85} 
l.OJi 
1.02 

.82* 
1.091 
1.02i 

.82i 

1..51i 

1.77 

1.66 


Per  lb. 
$0.4G 
.46 
.50 
.6) 
.52 
.50 
.66 
.  03 
.OJ 
.  Go 
.68 
.60 
.C^ 
.62 
.64 
.62 


1863.... 

1567 

13C8.... 

1869.... 

1S70.... 

1871..-. 

Ib72 

1873.... 

1374.... 

1875.... 

1376.... 

1877.... 

1878:... 
!  1879... . 
;l  1880.... 
I  1881.... 


line  Ohio 
llcec»i 

Hcoured, 
Bo8tou 
prices. 

Per  lb. 
$1.31  J 

.yoi 

l.OGi 

1.5GJ 

1.192 

1.15i 

l.OJJ 

.87 

.91 

.74} 

.71i 

1.02| 

.95} 


Austr.nlian  . 

a  vera  go    1: 

fioouroU,    'i 

Londou 

prices. 


Voai . 


Fine  Ohio 

fleece 

f.coure<l, 

Eostun 

I>ric«.'.T. 


Per  lb. 
$0.68 
.GO 
.52 
.44 
.40 
.58 
.74 
.63 
<j 
.GO 


il 


.54  l! 
.54  i! 
.51  ^! 
.52 
.GO 
.53 


18S2. 
1883. 
1881. 
1885. 
1S80. 
1887- 
18:'3. 
18,^9. 
iS'JO. 
1891. 
1802. 
18913. 
1894. 
Jan. 
Mar 


Per  lb. 
$0.00i 
.80 
.80J 
.71i 
.74 
.73i 
.68 
.73» 
.73i 
.70i 
.63 
.55 


.5.1 


An&tr.-ilian 

.♦<<'r:ureil. 
i-ondoa 

Per  lb. 
?0.53 
.51 
.48 
.41 
.41 
.43 
.43 
.48 
,44 
.  .40 
.34 
.33 

.33 
.32 


*  From  1^(^2  to  1878  tlio  prices  of  flnc  Ohio  IJeeco  aro  In  currency.  Tlio  gold  ralue  of  the  papf,r 
flolir.r  for  thoso  Toa.-.s  was  an  follow.s:  18S2,  88.;i  centa;  1SG3,  68.9 'cents;  1864,  49.2  cenU;  1865,  63.€ 
cents:  IS'IQ,  71  cents;  1867.  72.4  conte;  1868,  71.6  cents;  1809,  75.2  cents;  1870,  87  cenU;  1871,  «i.6 
eeuta;  1S72,  fiO  cents;  1873,  87.9  cents;  1874,  89.9  cents;  1875,  87  cx>nts;  1876,  89.8  cents;  1877,  9j.4 
cents;  1878,  9D.2  ceut.^. 


The  following  fignres,^vliich  aro  taken  from  Senate  Report  oIn^o.  1394, 
second  session,  Fifty-second  Congress,  \^ere  obtained  for  tbat  report 
throngh  Mr.  S.  K.  D.  Korth,  of  Boston,  Mass.,  secretary  of  the  Kational 
Association  of  Wool  Manufacturers,  from  Messrs.  Manger  and  Avery  of 

the  same  city: 
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Taulk  12. —  IVhoJesaJe  xyricca  of  wool  in  the   United  Statcp. 


YcaTH. 


Ohio  fine  flccco, 
Bcourcd. 


Actual 
prices,  (a) 


Relative 

prices, 

1860=100. 


1850 

1851 

18E2 

1853. 

1854 

1855 

1856 

1857 

1858. 

1859 

1860 

1801 

1862 

1863 

1804 

1865 

1866 

1867 

1868 

1860 

1870 

1871 

1872 

1873 


Per  lb.    I 
$0.  S^i, 

■  m. 
.8ii 

1.07 
.91i 
.8031 

1.04J' 

1.02  i 
.82^! 

l.OOii 

1.02* 
goS! 

'93Ji 

1.51i 

1.77 

1.66 

1.3ia 

1.13i 

.883 

.901 

.89t 

1.061 

1.563 

1.193 


$0. 812 
.834 
•7C8 

1.044 
.890 
.837 

1.022 
.995 
.805 


1.066 

1.000 

.807 

.917 

1.478 

1.727 

1.620 

1.280 

1.105 

.866 

.883 

.876 

1.041 

1.529 

1.168 


Ohio  inctlinm  fleece, 
scoured. 


Actual 
prices,  (a) 


Bclative 

prices, 

1860=100. 

(6) 


Per  lb. 
^.57i 
.62 
.563 
.80i 
.65 
.50) 
.08^ 
.723 
.56i 
.7Ii 
.71 
.58 
.76J, 
1.18i 
1.39 
1.284' 
.98)1 
.793 
.703 
.  74j: 
.  69A: 
.82"! 
1.  lOi 
.85|! 


.810 

.873 

.799 

1.130 

.915 

.790 

.961 

1.025 

.792 

1.004 

1. 000 

.817 

1.077 

1.669 

1.058 

1.806 

1.387 

1.123 

.990 

1.040 

.979 

1.155 

1.553 

1.204 


•Tears. 


Ohio  fine  fleece, 
scoured. 


Ohio  medium  fleec«, 
I  scoured. 


Actual 
prices,  (a)  I 


Helativo 

prices, 

1860=100. 

(6) 


1874. 

1875. 

1876 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1880. 

1887. 

1888. 

1889. 

1890, 

1891. 

1892, 

1893. 

1894 

Jan. 

Mar 


Per  ». 

$1. 154 
1.04J 
.87 
.91 
.743 
.7131 
1. 023; 
.95i! 
.90) 
.86 
.801 
.71i; 
.74  I 
.73i 
.68 
.73); 
.73i' 
.703; 
.63 
.55 

.50  ! 
.45) 


1 


$1. 124 
1.020 
.849 
.868 
.729 
.700 
002 
.932 
.883 
.839 
.785 
.695 
.722 
.715 
.663 
.717 
.715 
.690 
.615 
.637 

.488 
-444 


Actual 
prices,  (a) 


Relative 

prices, 

1860=100. 

ib) 


Per  lb. 

$0,834 

1.176 

.79 

1.123 

.67 

.954 

.66 

.940 

.63 

.887 

.67| 
.83 

.813 
1.180 

.721 

1.025 

.72 

1.014 

.671 

.950 

.69 

.831 

.53 

.746 

.57 

.803 

.61 

.869 

.54} 

.771 

.61 

.859 

.592 

.885 

.58 

.817 

.56 

.776 

.45 

.634 

.39 

.649 

.37 

.521 

(n)  Frojii  i».  171,  Part  IT. 


(h)  From  p.  38,  Part  I. 


Tahi.k  1.*J. —  Wholesale  jfticvs  of  wool  in  JCvgland  since  lS4o.* 
[Fronj  p.  200,  l*ajt  I,  S«  n:ito  lleport  1334,  k.  oond  Kir.sslon,  Fifty-second  Consrcss.] 


I>ato. 


1845-1850 

1851 — .Januaiy ... 

July 

1852— January... 

July 

1853~Jnnuary ... 

July 

1854 — January... 

July 

1855— January . . . 

July 

185G— January  . . . 

July 

1857— February . . 

July 

1858 — Januarj'  - . . 
1859— January . . . 
1860— January ... 

July 

1861— January ... 

July 

18G2— January  . . . 

July 

1863— January ... 

July 

1861 -January  ... 

JiJy 

1865 — Jaiiuary  . . . 

July 


AVool,  sheep's:  Eu| 
Southdown. 

jlirth 
und. 

$0. 204 
.284 
.294 
.270 
.304 
.350 
.395 
.324 
.253 
.274 
.304 
.304 
.365 
.400 
.385 
.204 
.385 
.385 
.400 
.395 
.315 
.335 
.355 
.410 
.430 
.456 
.497 
.507 
.426 

AVool,  sheep's:  Port 
Philip,  Iambs  and  fleece. 

AV00I,  Bheep*s :  South 
Australian  lambs. 

Per  240 
pounds. 

Per  po 

$0,314  to 
.243 
.243 
.284 
.294 
.355 

.895 
.385 
.324 
.324 
.335 
.406 
.426 

.477 
.487 
.400 

Per 
I>ound. 

d.        d. 

12  to  22 

18 

Per 
$0.2J3 

pound. 

to  $0.  446 
.365 

Per 
pound. 

d.        d. 

Per  pound. 

£13 

14 
14) 
133 
15 

17i 
19) 
£15}  to  16 
12        m 
12          I3I 
li          15 
14i        15 
17|        18 
20 
19 
13 
19 
19 
191        20 

19  191 
16          17 
16          16) 
16)        17^ 

20  20) 

21  2\\ 
22) 

23)        24i 
24          25 
20          21 

16  to  19 
13        19 
11        18 
15        24 
li       20 

$0. 824  to  to.  385 
.264           .885 

.223           .365 

.804           .487 

.284           .406 

17 

.345 

12        19 

12  19 

13  25 
13        25 
15        30 
15^      26 
12        24 

.243           .385 

1 

.243           .385 

1 
1 

.  284  .  507 
.264           .507 

::;i ; 

.304           .608 

1 

.  314           . 527 

1 

.243           .487 

18        26 
16        21 
18        25 
22        25 

.365 
.32-1 
.365 
.446 

.527 
.  420 
.507 
.507 

124      27 
19)      25 
19)      25 
15        22 

.253           .648 

17J      38 
I7J      38 
16        30 
20        29 
18        20 
15        27 
15        28 

15  28 

16  27 

17  28 

.355 
.355 
.324 
.400 
.305 
.304 
.304 
.304 
.324 
.345 

.771 
.771 
.608 
.588 
.527 
.548 
.568 
.508 
.518 
.568 

.395  .507 
.395  .507 
.304           .446 

15        20) 
15        22 

14  22 

15  22 
15        22 
14        20 

.304  .416 
.304  .446 
.284  .446 
.304  .440 
.304  .446 
.284            .406 

♦As  qiiolod  by  the  London  K«'onoiniHt. 
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Tahlk  13. —  V  hohsale  2'f'kc8  of  wool  in  KngUuul  a'utcc  JS45 — Continued. 


Date. 


"Wool,  sheep's:  English 
.Southdown. 


Wool,  sheep's:  Port 
rhilip,  Laniba  and  flecco. 


Wool,  sheep's:  South 
Australian  lomhs. 


Per  240 
pounds. 


1866—  Ir.nuarv  . . . !  £21  to 

July..:. 
1867— Jani'.ary 

July 

lECa— Jaunary 

July 

1809 — January  ... 

July 

1870— January ... 

July 

1871 — January  ... 

July 

1872 — iTanuary  . . . 

July 

1873— January  . . . 

July 

1874 -January ... 

July 

1875 ^January ... 

July I 

1876 — January . 

July 

1877— January . . 

July 

1878— January . . 

July ...'... 

1879— January .. 

July..:... 

1880— January .. 

July 

18S I— January .. 

July 

1882— Jan  uar\' . . 

July 

188T-tTanuary .. 

July 

1884— January  . . 

July 

Ife83— .lanuary  . . 

July 

18SG— Jani'.ary .. 

July 

18S7— Jnmiary  . . 

July...'.-. 
18S3— January  .. 

July 

18S9— Jaiiuiiry  ... 

July 

1890— January  ... 

July..:.- 

1891— .Ian uary  . 

July ..'... 

1892— January  . 

July-.:.. 

169:3— January  . 


1  >. 

Hi 


Per  pound. 


£22 
17 
19 
16.i 

10 

15i 

U 

135 

12i 

13 

16 

oo 

23 
20 
»0J 
152 

ic.i 

14i 
25i 
14* 

Hi 

I4i 
15.i 
15i 

TO 

12 
JU 

\^ 

lOA 
lOi 
10.i 
12i 

!?• 

11 

TO 


>a ! 


$0. 426  to  $0. 44G 
.345 
.385 
.335 

.324 
.314 
.284 
.274 
.218 
.204 
.324 
.436 
.446 
.466 
.406 
.421 
.319 
.370 
.345 
.355 
.294 
.:i35 
.294 
.314 
.294 
.264 
.233 
.291 
.314 
.314 
.  253 
.'281 
.'243 
.243 
.  233 
.253 
.  '223 
.  228 
.213 
•  213 
.  213 
.  248 
•213 
.  *228 
.  208 

OO-l 

.223 
.243 
.  •j3« 
.233 
.243 
.  243 
.  243 
.228 


Per 
pound. 


5  to 


5 

8 
8 
7 
G 
7 
7 
6 
5 
3 
7 
4 
4 
4 
4 
4 
8 
8 
7 
< 

8 
8 
8 
8 
7 
6 
G 
6 
6 


22 
21 
20 


I\  r  i»ounil, 


24 

27 

28 

28 

2G 

20 

23 

23 

25 

25 

22 

25 

27 

30 

29 

28 

28 

2D 

•32 

30 

29 

25 

31 

28 

28 

28 

24 

24 

23 

23 

20 

19 

19 

20 

20 

19 

18 

17 

17 

17 

17 

18 

23 

24 

23 
oo 

20 

"•in 

24' 

20.5 

20 

20J 

173 

i8i 

17i 


*0 


I 


.f  : 


304  to 
.284 
.324 
.324 
.284 
.284 
.324 
.223 
.24^ 
.264 
.223 
.284 
.304 
.365 
.365 
.345 
.324 
.345 
.345 
.324 
.304 
.264 
.345 
.28i 
.284 
.284 
.284 
.284 
.305 
.  365 
.  345 
.  345 
.365 
.365 
.365- 
.  365 
.345 
.  32! 
.324 
.  324 
.324 
.345 
.446 
.440 
.426 
.406 


$0 


.487 

.548 

.568 

.563 

.527 

.527 

.466 

.466 

.507 

.507 

.446 

.507 

.548 

.608 

.588 

.568 

.  568 

.588 

.649 

.608 

.583 

.507 

.629 

.508 

.568 

.568 

.487 

.487 

.460 

.460 

.406 

.385 

.  3a") 

.400 

.406 

.385 

.365 

.345 

.345 

.345 

.345 

.  365 

.466 

.487 

.466 

.446 

.406 

.436 

.487 

.416 

.406 

.416 

.360 

.  375 

,  355 


Per 
pound. 


I'or  pound. 


d. 

d. 

15  to  20 

$0.  MO  I  to 

$0.  40ft 

15 

22 

.304 

.446 

15 

22 

.301 

.446 

15 

22 

.304 

.44G 

12 

20 

.243 

.406 

13 

20 

.264 

.406 

10 

16 

.203 

.324 

9 

16 

.183 

.324 

9 

16 

.183 

.324 

9 

16 

.183 

.324 

8 

15 

.162 

.304 

9 

12 

.183 

.243 

12 

19 

.243 

.383 

15 

23 

.304 

.466 

15 

23 

.304 

.466 

14 

22 

.284 

.446 

15 

22 

.304 

.146 

15 

22 

.304 

.446 

18 

26 

.324 

.527 

14 

22 

.284 

.446 

14 

22 

.284 

.446 

12 

18 

.243 

.363 

16 

24 

.324 

.487 

14 

28 

.284 

.568 

13 

20 

.204 

.406 

13 

2D 

.264 

.400 

13 

18 

.264 

.363 

13 

18 

.264 

.'<i65 

15 

22 

.304 

.446 

15 

22 

.304 

.446 

18 

21 

.305 

.426 

17 

19 

.345 

.385 

17J 

19 

.355 

.385 

18 

lO 

.365 

.400 

18 

20 

.365 

.406 

18 

20 

.365 

.406 

17 

18 

.345 

.365 

16 

18 

.324 

.365 

16 

18 

.324 

.365 

16 

18 

.324 

.365 

16 

18 

.324 

.305 

16 

18 

.324 

.365 

19 

21 

.385 

.426 

ti8i 
18i 
19J 
17  I 
16J 
17i 


f.375 
.375 
.395 
.345 
.235 
.355 


*  (lotul  Vitl,  scoured. 

t  Cape  scoured.    Mr.  Norlh  furninhos  tho  followin;;  li;;ures  on  Capo  of  Cood  Ho]»e  average  scoured* 
1892,  32  cents;  1893  and  January  and  March.  1894,  30  cents. 
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TAai.v.  IL—Kelalirsiirieea  of  wool  in  Unsland, 


Year. 

PtOip  Umba  and 

Anatrslin  Intnbs, 
lMi~lKrt)=l(iO. 

Ve.ir. 

Engli-ib  Smith. 

nnlipUmbrniid 
floopp,  nndSonlh 
Aiislr^lirt  Uinb^ 
1815-1850^  lOU. 

12a 

Wool, 
1800=  IflO. 

1880 

iw:::::::::::::::: 

W 

iiT" 

87-2 

jb™ 

JflJ 

imi:::::::"::::::: 

?5l 

irl 

■EiccntthoflEnreafori8«(,wbirhar6rorJaTiii:i.vl.n:.il:ir,.rrn!„[i.i-o3Jiif  lliOBiiiiTilrmeottolbo 
London  Economist  Pir  IfebniaTj  17,  18W. 

Tlie  Ijontloa  Ecoiioiiiist,'  in  its  mniniil  trade  siipiiUMiieiit  piiblisliet! 
witli  its  issiiti  of  rebruiiry  17, 1S04,  gives  a  review  of  the  wool  trade  of 
1393  by  nelnmth,  Scliwartze  &  Co.,  of  London,  iu  wliicli  there  i.'i  a  table 
Gliowiiig  the  prices  on  December  31, 1893,  in  coiupaiison  vitk  those  for 
the  same  date  in  four  preceding  years.  The  figuves  there  given,  with 
their  equivalent  iu  ceuta  at  the  rate  of  2  cents  per  penny,  arc  presented 
in  the  following  table: 


Table  15. — Eiigliik  jiri- 


•  o/u 


Aualfalinn  r.V.,  good  iiTeTaj>e  greas; 

Anstralian  P.  F.,  good  STcrags  sconnid 

oomblng — .... 

Aiiatraliiin,SrclBPT.iivemg«gnw«j'(Bhort| 
AiuLtalUn.Ailelniilo,  nrcraga  gKniy 

Dstriillitn,KoT  Zcnlnuil.  inpcr  grGiuir..- 
Cuslrnliim,  OFogabrDd.  snjicr  greu;  (Due) , 
(liiBlnlian,  HossliEatl,   Rri-rRge  gronsy 

(;jilii!,l!iiatern,eitra  tajiei  aoow-K'liilu  . . . 

Cqio,  £ait«[ii,  BTcrage  Ueeco 

linDnO!!  Afdn,  good  LYornsB  gKney  comb- 

Tfii^ir""  A  ^  rr-.  ..v..in:;o  grciU'y  (iOper  lenl) 

*  In  tbcsB  <ixiotnliaa9  tlio  fractions  woro 
lUoir  corrcctnoa^  aa  bero  reproduced. 


IS*  'n 


IndUtincllr  printeil,  lliatlbcn 


1!!, 

a    ]_ 

25i  U 


I  itncortalut;  at  to 
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Tho  Canadian  wook,  according  to  a  statement  of  tiio  Becretjiry  of 
the  National  Association  of  Wool  Manufacturers,  are  mostly  combing 
wools  of  English,  blood,  which  rarely  reach  our  markets.  Tho  annual 
report  of  the  Bureau  of  Industries  of  Ontario  for  1892  gives  tho  aver- 
age prices  for  the  principal  markets  of  that  x>rovince  from  1882  to  1892, 
inclusive,  as  follows: 

Tabli:  1G. — Avcrajc i>ricc8  of  trool  in  Onlario,  Canailc, 


Year. 

Price  per , 

pound.    1 

1888. 
18S7. 
1888. 
1889. 

Year. 

prico  per  j 
pound. 

1                 Year. 

1 

1890 

1891 

1892 

1882-*92 

i 

Trice  per 
pound. 

1882. 
1883. 

Cents. 
16.0 
16.9 
17.8 
17.1 

-•• ..-.-.. 

Cents. 
19.1 
22.1 
20.4 
20.7 

Cents. 

'            20.5 

19.4 

1884  .    

18.2 

1885. 

18. 8 

1 

TRANSPORTATIOST  RATES. 

No  change  has  been  made  in  the  transportation  rates  on  the  trunk 
lines  between  Chicago  and  New  York  for  the  past  year.  Only  a  few 
unimportant  changes  during  tho  year  are  noted  by  the  Delaware  and 
Western  Eaiiroad,  from  Kew  York  to  Buffalo.  A  few  inappreciable 
changes  on  tho  same  railroad  from  New  Y^ork  to  Chicago  arc  given  for 
the  year.  The  same  might  bo  said  for  the  same  road  from  New  Y''ork  to 
East  St.  Louis.  On  tho  Grand  Trunk  Kailway,  Chicago  to  Boston,  a 
general  decline  in  rates  from  January  1, 1892,  to  September  1,  same 
year,  is  quoted.  Fiom  the  latter  dat«  to  January  1, 1893,  the  tariff  was 
generally  maintained,  with  the  exceptions  of  beef  in  barrels  per  100 
pounds,  from  28  cents  to  33  cents;  the  same  change  for  hams  per  100 
ponnds;  hops  in  bales,  per  100  i^ounds,  declined  from  71  cents  to  55 
cents  (this  from  September  to  October  1).  A  rate  on  hay  was  given  for 
the  first  time  on  August  1, 1893,  of  27  cents  per  100  pounds.  N"o  mate- 
rial changes  were  made  during  1893.  On  the  Grand  Trunk  Railway, 
Detroit  to  Boston,  there  v>'as  an  average  declino  of  a  cent  and  one-half 
on  forty-seven  articles  from  January  1  to  August  1 .  On  September  1 
the  lower  rates  prevailing  on  January  1  were  resumed  and  continued 
witliout  change  to  t\\(b  QWii  of  tho  year.  liates  on  hay  were  given  for 
tlic  first  time.  Tho  figures  were  24^  cents  per  100  pounds  on  August 
1,  but  fell  to  21 J  cents  on  September  1.  There  were  no  changes  in 
tariils  during  the  year  ou  the  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way. Very  few  cLanges  on  the  Northern  Pacific  Railway  are  noted. 
A  decline  of  3  cents  per  100  pounds  on  flour,  potatoes,  and  flax  on  this 
line  between  Duluth  and  Bismarck,  N.  Dak.,  is  quoted.  A  few  changes 
on  the  Chicago,  Burlington  and  Quincy  Railroad,  St.  Louis  from  Omaha 
and  Council  Bluffs,  were  made  in  1893.  Cattle,  sheep,  and  hogs  were 
advanced  from  14^  to  20  cents,  17J  cents  to  21 J  cents,  and  15  cents  to 
18J  cents  per  100  pounds,  respectively.  This  advance  was  made  in 
February  and  continued  to  the  end  of  the  year. 

This  road  gives  for  tho  first  time  the  rate  on  hay,  viz,  15  cents  per 
100  pounds.  The  same  system  to  St.  Louis  from  Atchison,  Kansas 
City,  or  St.  Joseph,  reported  a  small  number  of  changes  in  Februnry 
and  resumption  in  March  of  the  January  rates.  The  same  rate  for  hay 
is  quoted  for  the  first  time  as  above.  No  material  change  on  this 
.system  to  Chicago  from  Omaha  or  Council  Bluffs.     Hay  per  100  pounds 
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is  given  for  tlio  first  time  at  20  cents.  The  same  may  be  said  for  the 
branch  of  this  extensive  system  from  Atchison,  Kansas  City,  or  St. 
Joseph  to  Chicago.  The  Chicago  and  Alton  Railroad,  to  Ohicrago  from 
East  St.  Louis,  reports  no  changes  in  rates  for  1893.  The  inceptive 
figures  for  hay  are  10-0  cents  per  100  pounds,  C.  L.,  and  29  cents  L.  C. 
L.,  per  100  i^onnds.  Ko  material  change  on  this  line  between  Chicago 
and  Kansas  City  is  noted,  except  a  decline  of  $5  per  carload  of  horses. 
On  the  same  system,  to  Chicago  from  Kansas  City,  some  changes  in 
July  are  reported.  The  changes  are  about  equally  divided  between 
plus  and  minus.  The  increases  are  apples,  per  100  pounds,  15  cent?,  to 
25  cents;  cotton,  i^ressed  in  bales,  per  100  pounds,  from  40  cents  to  75 
cents;  and  the  decreases  are  butter,  C.  L.,  per  100  pounds,  from  GO  cents 
to  43  cents,  and  hogs,  per  100  pounds,  from  25  cents  to  22  cents.  Rates 
on  hay  are  given  for  the  first  time  at  20  cents  per  100  pounds,  C.  L., 
and  42  cents,  i^er  100  pounds  L.  C.  L.  The  July  figures  were  continued 
to  December.  On  this  same  system,  between  East  St.  Louis  and  Kan- 
sas City,  several  changes  are  noticed,  notably  a  decrease  from  32  cents 


on  hay  for  the  first  time  were  given  at  15  cents  per  100  pounds,  C.  L., 
and  32  cents  per  100  pounds,  L.  C.  L.  A  very  few  immaterial  changes 
were  made  on  the  Louisville  and  Xashvillo  from  Louisville  to  New 
Orleans.  Hay  was  quoted  for  the  first  time,  and  the  figures  were  20 
cents  per  100  pounds,  C.  L.  Only  three  changes  were  made  by  the 
Chesapeake,  Ohio  and  Southwestern  Railroad,  and  they  were  reduc- 
tions of  13  cents  per  100  pounds  on  fl«;X,  hemp,  and  manila,  or  sisal. 
Rates  to  San  Francisco  and  other  Pacific  coast  terminals  from  Kansas 
City,  St.  Paul,  St.  Louis,  Kew  Orleans,  Chicago,  and  Milwaukee  for 
1893  show  a  general  decline  compared  to  1892,  and  the  same  holds 
good  for  eastern  rates  from  the  same  i)oints  to  the  cities  named. 

An  inspection  of  the  table  showing  the  all-rail  rates,  Chicago  to 
Xew  York,  will  be  found  interesting  and  instructive.  It  will  disclose  a 
steady  decline  in  rates  i)er  bushel  of  corn  and  wheat  since  1870. 

The  table  giving  the  yearly  average  rates  on  wheat  per  bushel,  Kew 
York  to  Liverpool,  shows  a  material  reduction  within  the  last  decade* 

LAKE  AND  CANAL  RATES  ON  WHEAT  AND  CORN  FROM  CHICAGO. 

During  the  season  of  lake  navigation  a  large  proi)ortion  of  the  grain 
traffic  is  carried  from  Chicago  by  the  lakes,  connecting  with  the  Erie 
Canal  at  Buffalo. 

A  table  is  here  given  showing  the  weekly  range  of  the  rates  upon 
wheat  and  corn,  Chicago  to  Buffalo  via  lakes j  Buffalo  to  New  York  via 
Erie  Canal,  and  the  through  rates,  Chicago  to  New  York,  less  the 
transfer  charges  at  Buffalo,  for  the  years  1891,  1892,  and  1893: 
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The  following  comparative  table  is  given  to  show  the  monthly  aver- 
ago  rates  upon  a  few  of  the  more  imi^ortant  articles  of  export  from 
New  York  to  Liverpool,  as  compiled  from  the  returns  of  the  steamship 
companies,  for  1892  and  1803 : 


Articles. 


Wheat  and  corn per  bnsliel . 

Flour per  barrel. 

Bacon per  2,240  pounds. 

Laril do  - . . 

IJcef per  tierce. 

Pork per  barrel. 

Cotton per  ponnd. 

Applea per  barrel. 

Butt<-r per  2,240  pounds. 


Jaitu 

lary. 

Fcbruarj'. 

Mai 

rcli. 

Apr 

1392.    1 

1833. 

1392. 

1803. 

1882. 

1893. 

18D2. 

1 

$X  09 

$0.03 

$0.07| 

$0.03 

$0. 07| 

$0.03 

00. 06i 

.00 

.24 

.56 

.24 

.48 

.24 

.31 

6.00 

3.00 

5.20 

3.00 

4.80 

3.60 

4.80 

5.30 

2.40 

4.60 

2.40 

4.80 

2.40 

4.05 

1.08 

.48 

.02 

.42 

.80 

.42 

.78 

.78 

.30 

.62 

.24 

.62 

.30 

.54 

.003  J 

.OO3". 

•00x"b 

.00  A 

.00  A 

.00  A 

.OO/j 

.72 

.60 

.60 

.60 

.50    1      .54 

.51 

8.00 

4.80 

7.20 

• 

4.80 

7.20 

4.80 

7.20 

1333. 


$0.03 
.36 

3.  en 

2.40 

.24 

.36 

.00  A 

.54 
4.80 


Articles. 


May. 


Juno. 


July. 


August. 


Wheat  and  corn per  bushel 

Flour per  barrel 

Eacon per  2,240  x>onDds 

Lard do. . 

Jiecf  - pet  tierce 

Pork per  barrel 

Cotton per  pound 

Apploa per  baxrel 

JButter per  2,240  pounds 


1802. 

1893. 

1892. 

1803. 

1892. 

1893. 

1892. 

$0.05^ 

$0. 03} 

$0.04i 

$0,041 

$0.04S 

$0.06^ 

$0.05i 

.36 

.33 

.36 

.42 

.34 

.48 

.36 

3.60 

3.00 

3.60 

2.70 

3.60 

4.80 

3.60 

3.00 

2.40 

8.00 

2.70 

3.00 

4.50 

2.90 

.56 

.48 

.56 

.48 

.60 

1.14 

.56 

.42 

.33 

.42 

.83 

.42 

.54 

.40 

.00  A 

.OOiJ 

•^ 

.OOH 

.OOH 

.00,?, 

.00^ 

.52 

.60 

.48 

.54 

.56 

.66 

.60 

6.00 

4.80 

7.20 

6.00 

7.ao 

8.40 

6.80 

1893. 


$.1 07 

.48 
4.65 
4.% 

.84 

.54 

.OOil 

.60 
8.40 


Articloa. 


Wheat  and  com per  bushel . . 

Flour per  barrel. . 

Bacon i>or  2,240  pounds.. 

Lard do.... 

Bcof per  tierce. . 

l*ork per  barrel . . 

Cotton per  pound.. 

Apples per  uarrel . . 

Butter per  2,2i0  pounds. . 


September. 

October. 

November. 

Dccci 

1892. 

1893. 

1892. 

1893. 

1892. 

1893. 

1892. 

$0.03| 

$0.0«| 

$0.05i 

$0,041 

$0.06} 

$0.05| 

$0.04 

.34 

.48 

.39 

.42 

.45 

.48 

.36 

3.00 

4.80 

8.60 

8.90 

4.40 

4.20 

4.20 

2.30 

4.50 

8.20 

8.80 

4.00 

3.60 

4.00 

.48 
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REPORT  OF  THE  SPECIAL  AGENT  IN  CHARGE  OF  FIBER  INVES- 
TIGATIONS. 


Siu :  I  have  tho  lionor  to  present  liercwitli  a  rei)ort  upon  tlic  princi- 
l)al  operations  of  the  Office  of  Fiber  Investigations  for  the  year  1893. 
Very  respectfoJly, 

Chas.  Richauds  Dodge, 

Special  Agent  in-  Charge, 

Hon.  J.  STERLiNa  ]Moiiton, 

Secretary, 


INTRODUCTORY. 

During  the  greater  part  of  the  year  this  office  was  chiefly  occupied 
with  matters  relating  to  the  World's  Columbian  Exposition,  which  seri- 
ously interfered  with  the  regular  functions  of  the  division.  The  work 
of  investigation  was  not  discontinued,  however,  and  the  season  has 
shown  some  interesting  results.  Satisfactory  progress  has  also  been 
made  by  those  who  have  a  commercial  interest  in  the  success  of  these 
new  industries. 

A  considerable  amount  of  material,  the  results  of  p^e^^ou8  investi- 
gations, has  not  yet  been  worked  up  for  publication,  although  the 
results  are  now  being  prepared,  and  will  be  presented  in  due  time.  It 
has  been  the  aim  of  the  special  agent  in  charge  to  eventually  cover 
the  entire  field  of  American  fiber  production — actual  and  possible — in 
order  to  provide  such  complete  literature  of  the  subject  that  all  general 
inquiries  relating  to  American  fibers  may  be  answered  by  the  bulletins 
alone,  leaving  the  details  of  inquiry  to  special  correspondence.  There 
are  several  fiber  plants  concerning  v/hich  further  authoritative  infor- 
mation is  most  desirable,  as  their  production  or  utilization  will  ojycn 
up  new  industries,  particularly  in  the  South,  where  there  is  such  need 
of  diversity  in  agricultural  production.  Among  these,  especial  men- 
tion may  be  made  of  jute,  ramie,  i)ineapple  fiber,  and  the  palmettoes, 
past  investigations  into  tlie  cultivation  or  utilization  of  these  fibers, 
with  the  exception  of  ramie,  having  been  only  prelimina^3^  Further 
investigation  regarding  these  plants  has  been  a  part  of  the  scheme  of 
unfinished  work  of  this  office.  The  public  interest  in  i)ossible  fiber 
industries  in  the  United  States  has  not  abated,  but  has  recently  devel- 
oi)ed  in  new  and  imjiortant  lines. 
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numbering  over  17,000,  is  found  on  Long  Key,  and  was  i)lanted  about 
eight  years  ago. 

Among  tbo  miscellaneous  exhibits  worthy  of  mention  was  a  series 
illustrating  the  use  of  the  leaves  or  ^^  needles"  of  Pmi/.9  ansfralis  in  the 
manufacture  of  a  fiber  that  is  employed  for  bagging,  carpets,  and 
upholstery.  A  collection  of  crude  Spanish  Moss,  and  upholstery  fiber 
made  from  it,  and  a  fiber  derived  from  the  native  bamboo  of  the  South- 
ern States  (Arundinarioj  iecta)  were  especially  interesting. 

The  entire  wall  space  of  the  exhibit  was  bordered  by  a  frieze  com- 
posed of  bromide  enlargements  of  photographs  illustrative  of  the 
cultivation  and  manufacture  of  leading  American  fibrous  plants;  those 
were  ^ome  thirty  in  number.  At  the  close  of  the  Exposition  the  entire 
exhibit  was  turned  over  to  the  Kew  Columbian  Museum,  Chicago,  as  a 
loan  collection,  where  it  will  be  i)roserved  in  ity  entirety,  in  the  original 
cases. 

THE  PHODTJCTION  OF  JUTE. 

There  is  no  doubt  as  to  the  practicability  of  gi'owing  jute  as  a  crop 
in  the  Gulf  States.  Whether  the  fiber  can  be  produced  profitably  in 
competition  with  the  India  product  is  a  matter  for  exi)eriment  to  deter- 
mine, the  question  of  its  economical  extraction  entering  largely  into 
the  problem.  It  has  already  been  demonstrated  that  fine  crops  of  jute 
may  be  grown  in  Texas  and  Louisiana,  but  we  can  only  api)roximate 
vaguely  the  cost  of  a  crop  to  the  grower,  and  the  precise  cost  of  prepa- 
ration is  equally  a  matter  of  doubt.  These  questions  settled  satisfac- 
torily, there  is  no  doubt  as  to  the  success  of  the  industry,  as  there  is 
already  a  large  demand  for  the  fiber,  our  importations  of  India  jute 
alone  reaching  the  value  of  $3,000,000  in  a  single  year.  The  fiber  is 
chiefly  used  in  baling  the  cotton  crop  of  the  Southern  States,  in  cord- 
age and  burlaps,  and  to  some  extent  in  higher  manufactures,  such  as 
table  covers,  furniture  coverings,  etc. 

At  the  machine  trials  of  1892,  conducted  at  New  Orleans  under  the 
direction  of  this  office,  it  was  demonstrated  that  the  stalks  yield  readily 
to  treatment,  the  ribbons  being  easily  retted  in  water  in  a  few  days, 
OAving  to  the  extreme  solubility  of  the  gums  holding  the  filaments 
together  in  the  bast.  An  illustration  (Plate  i)  of  a  row  of  growing  jute 
stalks  at  the  Louisiana  Experiment  Station,  Audubon  Park,  La.,  is 
presented,  showing  the  rank  growth  made  by  the  plant  tinder  ordinary 
conditions  of  culture.  The  Indian  method  of  extracting  the  fiber  is  to 
ret  the  stalks  in  water,  like  hemp,  for  a  certain  period,  after  which  the 
fibei*  is  thrashed  off  by  striking  a  handful  of  stalks  violently  upon  the 
surface  of  the  water  in  the  pools  where  retted.  In  this  country  such 
rude  i>ractices  can  not  be  followed,  however,  and  the  work  must  be  facil- 
itated by  the  use  of  a  mechanical  stripping  of  the  bark.  The  cost  of 
culture  and  of  the  subseciuent  operations,  therefore,  should  be  ascer- 
tained by  careful  experiments  in  order  that  we  may  know  to  what  extent 
planters  should  engage  in  the  industry. 

Some  beautiful  specimens  of  American  jute  fiber,  grown  by  the  Felix 
Fremerey  Decorticator  Company,  near  Galveston,  Tex.,  were  shown  in 
tlic  Department  exhibit  at  Chicago.  The  fiber  is  of  good  color  and 
strength,  one  specimen,  extra  cleaned,  being  of  fine  quality,  that  doubt- 
less would  command  a  much  higher  pricointhc  market  than  the  imported 
material.  As  comparatively  little  has  been  i)ublished  by  the  Dcpart- 
menton  this  subject,  a  special  bulletin  on  jute  culture  is  beingprepared 
which  will  be  ready  for  transmittal  in  duo  time. 
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PROGRESS  IN  THE  RAMIE  INDUSTR"?. 

Tho  interest  in  tliis  wonderful  fiber  is  increasing,  rather  tlian  dimin- 
ishing, and  the  records  of  progress  in  tho  past  two  years,  since  the  last 
ramie  bulletin  was  published  by  this  office,  are  so  valuable  that  it  is 
important  to  bring  the  matter  down  to  date.  But  as  this  is  hardly 
possible  in  the  hmits  of  an  annual  report,  we  can  only  note  briefly  a 
few  points  relating  i^articularly  to  our  o\^^l  country,  and  loiivc  details 
for  the  bulletin  that  is  being  prepared. 

T.IiS-CHINK.S   Foil   DK(X)RTl<tAT:Na   KAMIK   FOIl   FlUKU    TRIALS. 

The  interest  attaching  to  the  problem  of  economically  decorticating 
the  fiber  of  ramie,  as  is  well  known,  has  stimulated  invention  in  both 
the  new  and  old  worlds  during  a  period  of  twenty-five  j'ears  or  more. 
The  official  trials  in  India,  the  trials  of  18S8  in  Belgium,  and  of  1889 
and  1891  in  France  are  matters  of  historj-.  In  our  own  country  there 
have  been  many  attempts  to  produce  an  economically  successful 
machine,  and  in  the  past  few  years  probably  a  dozen  machines  have 
been  brought  to  the  attention  of  the  public  as  i)ossessing  merit. 

Eecords  of  private  trials  of  American  machines  and  of  foreign 
machines  brought  to  this  country  have  been  forwarded  to  the  Office  of 
Fiber  Investigations  of  the  Dcj)artment  from  time  to  time,  but  the 
results  did  not  give  the  information  desired  by  the  Department  as  to 
the  capacity  of  the  machines  or  their  utility  in  continuous  operation. 
A  point  which  can  not  be  overlooked  is  the  fact  that  tlie  records  of  x>ri- 
vate  trials  that  are  published  by  interested  parties  are  liable  to  be 
considered  in  the  light  of  advertisements,  while  tho  records  of  an 
official  trial  are  at  once  authoritative,  r  s  the  trial  is  made  under  specified 
rules  and  by  a  board  of  wholly  disinterested  peisons.  The  advantage 
of  government  trials  in  Europe  and  elsewhere  has  been  recognized 
by  all  whom  they  interest,  and  it  is  only  through  these  trials,  as  new 
maoliincs  are  developed,  that  it  has  been  possible  to  note  the  progress  in 
the  construction  of  decorticating  devices. 

The  importance  of  authoritative  knowledge  regarding  American 
inventions  resulted  in  the  first  official  trial  of  ramie  machines  held  in 
the  United  States,  which  took  place  at  Audubon  Park,  Few  Orleans^  in 
September,  1892.  Three  of  the  leading  machines  of  American  invention 
at  that  time  were  entered  for  comi)etition.  These  were  given  rigid 
tests  under  prescribed  rules  by  a  special  board  of  experts,  resulting 
chiefly  in  bringing  out  defects  of  construction  rather  than  the  estabUah- 
ing  of  records  of  capacity  for  American  machines.  Scarcely  more  was 
accomplished  atthe  early  trials  of  ramie  machines  by  the  French  Govern- 
ment, though  in  these  trials  beginnings  were  recorded  by  means  of 
which  subsequent  progress  has  been  marked.  One  result  of  the  early 
French  trials  has  been  to  stimulate  invention,  and  the  same  may  be 
said  of  our  own  efforts.  But  it  is  not  to  machinery  alone  that  we  look 
to  overcome  the  difficulties  in  the  decortication  of  ramie,  for  it  is  i)0S8i- 
ble  that  the  final  result  may  be  reached  by  a  "process''  or  by  the  com- 
bination of  a  process  with  some  mechanical  device  for  the  separation  of 
bast  and  wood.  In  Europe  considerable  bas  been  accomplished  in  the 
past  two  years,  and  it  should  be  noted  that  the  manufacturers  of  two 
foreign,  machines  have  sufficient  faith  in  their  decorticators  to  be  will- 
ing to  send  them  across  the  water  to  try  them  on  American  ramie. 


672      REPORT  OF  THE  SECRETARY  OF  AGRICULTURE. 

IHE  PROCESS  OF  DEGirMMINa  RAMIE. 

In  tLc  dcgiimming  of  ramie  there  is  no  doubt  that  the  best  Amcricau 
processes  Avill  accomplish  the  result  more  cheaply  and  satisfactorily 
uud  with  less  waste  than  the  foreign  processes  of  which  we  have  infor- 
mation at  present.  The  beaatifal  exhibit  of  degummed  fiber,  prepared 
by  Mr.  W.  T.  Forbes  from  ribbons  cleaned  at  the  trials  inXew  Orleans, 
and  cxhibitcdintheDenartmentcollection  at  Chicago,  demonstrates  that 
the  fiber  of  American-grown  ramie  is  strong  and  good.  When  tho 
ribbons  produced  at  the  New  Orleans  machine  trials  were  to  be  pre- 
I)ared  it  was  the  intention  of  this  ollice  to  ascertain  tlie  approximate 
yield  of  degummed  fiber  to  the  ton  of  dried  ribbons,  to  give  a  basis  of 
comparison  bet\yeen  American  machine-cleaned  ramie  and  the  China- 
grass  of  commerce.  The  bulk  of  the  ribbons  were  carefully  weighed 
and  were  sent  to  the  inventor  of  a  degumming  process,  who  was  at  that 
time  in  correspondence  with  the  Deiiartment,  but  the  fiber  vras  so  care- 
lessly treated  that  it  -was  Y>-orthless  for  any  i)uriiose.  Subsequently'',  a 
very  small  lot  of  ribbons,  reserved  for  samples,  vras  treated  by  Mr. 
Forbes,  but  it  was  too  small  to  take  into  account  to  determine  ratio  of 
finished  American  fiber  to  raw  material,  and  tho  opportunity  to  demon- 
strate this  i:)oint  was  lost.  Such  an  experiment  should  be  undertaken 
tho  present  season,  if  possible,  as  it  forms  an  important  factor  in  tho 
question  whether  or  not  it  will  pay  to  grow  ramie  in  the  United  States. 

It  is  reported  that  the  Forbes  Fiber  Comi)any  has  recently  located  a 
largo  factory  in  Jersey  City  for  the  degumming  of  ramie,  and  that 
manufacturers  are  ready  to  take  at  good  i)riccs  all  the  material  the  con- 
cern can  produce.  As  a  matter  of  course  the  imported  fiber  will  be 
the  raw  material  used,  and  it  is  now  claimed  that  contracts  can  be  made 
in  China  for  almost  any  amount  of  the  raw  product.  The  lowest  mar- 
ket i)rice  of  this  fiber  at  the  present  time  is  Ci  cents  i)er  pound.  It  is 
a  question, however,  if  this  i)rice  can  be  sustained  with  an  active  demand. 
Ilecent  correspondence  with  leading  fiber  brokers  of  Europe  would  vseem 
to  show  that  the  matter  of  a  large  supply  is  simph'-a  question  of  price, 
possibly  8^  cents  per  i)ound.    ' 

Some  interesting  figures  have  been  tabulated  showing  the  cost  of 
degumming  abroad,  and  it  is  hoped  that  by  the  time  the  forthcoming 
ramie  bulletin  is  i)ublished  figures  relating  to  degumming  in  the  United 
States  will  have  been  secured  for  comparison  with  the  foreign  state- 
ments. 

niARACTER    OF    GREEX   RAMIE. 

Referring  again  to  the  ]S'ew  Orleans  machine  trials,  a  ])oint  demon- 
strated beyond  any  doubt  at  these  trials  was  the  perisliable  nature  of 
green  ramie,  either  stripj)ed  of  its  leaves  or  un stripped,  and  the  expe- 
rience emphasizes  the  imi>ortance  of  taking  the  machine  into  the  field 
where  decortication  in  the  green  state  is  carried  on.  Two  or  three  small 
bundles  of  ramie  stalks  with  leaves,  cut  and  tied  up  on  the  Willet 
plantation  before  noon  of  the  29th,  had  begun  to  show  signs  of  heating 
on  the  morning  of  the  30th,  though  the  stripped  stalks  and  remainder 
of  tho  unstripped  stalks  were  in  perfect  conditioPi.  The  writer  stated  in 
his  conclusions,  when  tho  report  of  the  board  of  experts  was  presented, 
that  it  was  an  interesting  point  for  future  experiment  to  determine 
whether  rann'e  stalks  can  be  perfectly  dried  in  best  condition  for  machine 
working  in  Louisiana,  owing  to  the  greater  humidity  of  this  section 
compared  with  other  sections  of  the  country  suitable  to  ramie  culture. 

It  was  further  suggested  that,  in  view  of  the  difiiculties  in  the  way 
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of  proper  sun-drying,  slight  kiln-drying  might  render  tho  stalks  suffi- 
ciently brittle  to  work  properly  in  the  machine  when  tho  dry  system  of 
decortication  was  employed.  Since  the  publication  of  that  report  and 
during  the  past  season  Louisiana  experimenters  have  gained  valuable 
experience  on  this  point  which  may  result  in  an  entirely  new  departure 
in  the  handling  of  ramie  stalks,  as  the  two  extremes  of  difficulties  will 
be  avoided,  viz,  the  danger  of  fermentation  and  mildew  in  the  green 
stalks,  with  the  subsequent  setting  of  the  gums  in  after  drying,  on  the 
one  hand,  and  the  expense  of  reducing  the  gummy  matter  in  fiber  that 
has  been  stripped  from  a  kiln-dried,  stalk  on  the  other  hand.  A  sample 
of  machine-cleaned  fiber  from  dry  stalks  has  recently  been  received  from 
Mr.  8.  B.  Allison,  of  Kew  Orleans,  which  is  claimed  to  yield  the 
degummed.  fiber  with  a  loss  of  only  about  44  per  cent  in  weight.  The 
sample  is  similar  in  appearance  to  the  samples  turned  out  by  the  Favier 
dry-system  machine  at  the  Paris  trials  of  1889,  more  or  less  of  tho  pelli- 
cle adhering.  Mr.  Allison  hopes  in  time  to  inwluce  fiber  with  all  of  the 
pellicle  removed. 

The  present  machine  is  controlled  by  the  American  Fiber  Company 
of  New  Orleans.  At  a  private  trial  held  in  New  Orleans,  August,  1893, 
an  hour's  run  on  351  pounds  of  dried  stalks,  two  years  old,  gave  a  prod- 
uct of  160  pounds  of  dry  fiber.  As  the  Government  expert  was  not 
present  at  the  running,  and  all  the  conditions  arc  not  known,  the  record 
can  be  presented  in  these  x)ages  only  as  a  statement  of  the  company, 
and  not  as  an  authoritative  official  report. 

nAMIE   MANUFACTURES. 

In  a  communication  from  Mr.  do  Landtsheer,  of  France,  it  is  sug- 
gested that  the  dry-system  fiber  can  be  employed  in  cheaper  manufac- 
tures without  degumming,  as  it  will  be  possible  to  card  it  from  the 
machine  direct  without  subsequent  treatment,  and  that  a  special  indus- 
try might  be  created  by  employing  this  fiber,  which  would  supply  a 
market  that  farmers  could  satisfy.  Mr.  Forbes  has  made  a  similar  sug- 
gestion, indicating  the  possibility  of  creating  such  an  industry  in  the 
United  States  which  would  in  nowise  interfere  with  the  degumming 
industry.  This  fiber,  which  is  somewhat  lighter  than  jute,  could  be 
wrought  into  fine  twines  of  great  strength — fish  lines,  nets — and  even 
into  fabrics  for  coarseuses  where  strength  would  be  a  greater  considera- 
tion than  appearance  and  finish.  The  Southern  States  and  California 
would  be  greatly  benefited  by  such  an  industry,  which  is  not  beset  with 
tlie  difficulties  attend^'ng  the  use  of  American- grown  fiber  in  the  higher 
grades  of  manufacture  that  necessitate  large  outlay  for  degumming  and 
combing,  with  a  considerable  waste  or  noils.  Persistent  effort  on  the 
part  of  Government  and  private  corporations  must  eventually  i)lace  the 
ramie  industry  beyond  the  stage  of  experiment  and  upon  a  i)aying 
basis,  and  it  is  encouraging  that  progress  is  being  made  in  this  direc- 
tion steadily  and  surely. 

In  the  field  of  fine  ramie  manutacture  some  very  interesting  results 
have  recently  been  reached,  among  which  may  be  mentioned  a  collec- 
tion of  beautiful  ramie  goods  of  American  fabrication  which  formed  a 
portion  of  the  fiber  exhibit  of  the  Department  at  Chicago.  They  were 
loaned  by  Messrs.  Jones  &  Warr,  of  Paterson,  N.  J.,  the  collection 
comprising  fine  yarns,  both  white  and  dyed,  fish  lines,  cloths,  toweling, 
hangings,  chenille,  ramie-silk  goods,  and  laces.  And  in  this  exhibit 
was  a  piece  of  pure  ramie  belting,  3  inches  wide,  which  stood  a  strain 
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of  1  ton  witliout  rupture.  This  office  is  informed  that  arnuigements 
are  being  completed  to  place  these  goods  on  the  market  in  tlie  near 
future. 

Since  the  publication  of  the  last  report  the  writer  lias  received  from 
Mr.  Favicr  some  interesting  statements  concerning  the  operations  of 
the'ncw  French  manufacturing  comi>any,  founded  on  the  old  ^^Lallamie 
Francaisc.''  The  statement  has  been  made  that  the  factory  employs 
200  peoi)le,  and  that  the  business  amounts  to  nearly  $200,000  annually. 
Chinese  ramie  is  employed,  and  the  products  j)rincipally  manufactured 
are  linen  and  thread,  tliough  Mr.  Favier  has  produced  other  beautiiid 
materials.  Tho  ramie-linen  goods  are  in  particular  demand  on  account 
of  the  great  resistance  of  the  fabric  to  Tvcar  and  to  the  eflect  of  repeated 
•washings.  The  most  important  railways  and  hotels  have  adopted  tliis 
fabric,  and  the  city  of  Paris  uses  it  in  the  service  of  its  twenty  districts. 
It  is  ordered  for  the  dressing  of  wounds  in  several  hosi)itals,  including 
those  of  the  army  and  navy.  The  mini^ster  of  war  employs  it  for  the 
cordage  of  balloons,  powder  sacks,  etc.,  and  the  Bank  of  France  now 
uses  nothing  else  for  the  manufiicturo  of  its  notes  but  the  ramie  supplied 
by  the  Valobr6  factory.  It  has  found  the  new  bajik  note  of  ramie  to  be 
finer,  more  durable,  and  capable  of  receiving  a  better  impression,  and 
consequently  rendering  forgery  of  the  notc:3  much  more  difficult,  if  not 
iini)ossible. 

Consul  Charles  W.  Whiiey  reports  that  the  Eank  of  France  has  made 
a  contract  with  the  company  by  which  the  latter  is  obliged  to  keep  in 
stock  for  the  bank  20,000  kilograms  of  pulp  in  one  of  the  bank's  large 
storerooms  at  Marseilles,  and  to  have  on  hand  20,000  kilograms  more, 
while  the  bank  itself  has  always  a  similar  amount  in  its  paper  manu- 
factory near  Paris,  making  in  all  G0,000  kilograms  at  all  times  available. 
It  is  stated  that  the  company  is  at  present  in  negotiation  with  the  Rus- 
sian Goverpment  on  the  same  subject,  and  already  that  Government 
has  asked  for  a  few  thousand  kilograms  on  trial. 

It  is  here  suggested  that  our  own  Government  might  also  use  ramie 
fiber  to  advantage  in  the  production  of  its  paper  currency. 

RAIMIE   CULTURE   IN  THE  U'NITED   STATES, 

Coming  down  to  ramie  culture  in  the  United  States,  it  has  been  pre- 
viously stated  in  reports  of  this  Department  that  the  future  of  the  ramie 
industry  in  America  depends  ui)on  a  careful  consideration  and  under- 
standing of  the  whole  situation,  studied  connectedly — culture,  strip- 
ping of  the  fiber,  and  the  preparation  of  the  fiber  for  manufacture. 
This  does  not  mean  desultory  experiments  in  culture  on  limited  areas, 
and  without  a  full  knowledge  of  the  requirements  of  a  perfect  ramie 
stalk,  but  it  does  mean  systematic  endeavor  based  on  a  full  knowledge 
of  past  experience  in  our  own  and  other  countries,  and  the  cultivation 
of  acres  instead  of  rods  square,  not  for  one  year,  but  for  several  years, 
keeping  a  strict  account  of  all  operations  and  of  actual  expenses  and 
profits,  that  the  presentation  of  mere  calculated  estimates  may  be 
avoided. 

The  conditions  of  successful  growth  nnist  be  understood.  By  suc- 
cessful growth  is  not  meant  the  ability  of  the  plant  to  shoot  up  stalks 
of  requisite  height,  and  to  clothe  these  stalks  with  a  healthy  growth  of 
leaves,  but  that  such  stalks  shall  contain  proper  spinnable  fiber  after 
having  been  grown,  and  in  sufficient  quantity  per  acre  to  yield  an  ade- 
quate return  for  the  expenses  of  cultivation  and  the  subsequent  expenses 
of  extracting  the  fiber  and  degumming  it  for  the  spinner.    A  stalk  of 
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rainio  either  grows  rapidly  and  rankly,  \yliea  there  is  au  excess  of  mois- 
ture, or  it  is  stunted  and  of  slow  growth  ^vheu  opposite  coDditions  i:>re- 
vail. 

Where  one  of  these  conditions  follows  the  other  in  the  same  growing 
crop,  the  fiber  is  adversely  affected,  for,  iu  the  after  processes  to  fit  it 
for  spinning,  treatment  necessary  to  rednco  the  hard  or  stunted  growth 
to  the  condition  of  spinnablo  fiber  may  AvUolly  disintegrate  the  structure 
of  the  fiber  in  the  softer  or  free-grown  portion  of  the  stalk,  and  great 
wastage  and  loss  ensues.    Or,  the  stalks  in  one  part  of  the  field  may  pro- 
duce one  grade  of  fiber  and  those  on  another  portion  a  different  grade; 
or  tlie  crops  from  two  cuttings  may  dilTer  in  the  same  way.    An  acre  of 
ground  should  produce  10  to  15  tons  of  stalks  with  leaves,  say  12^  tons  ' 
average,  or  25  tons  for  two  annual  cuttings. .  French  experiments" have 
shown  that  every  ton  of  stalks  and  leaves  when  proi)erly  treated  will 
give  about  25  pounds  of  the  chemically  degummed  fiber  fit  for  spinning, 
and  the  records  of  recent  experiments  in  this  country  show  about  the 
same  result. 

It  should  be  noted  that  this  quantity  of  fiber  means  the  product  of  a 
ton  after  the  fiber  has  not  only  been  cleaned  upon  the  machine  but  has 
also  passed  through  the  subsequent  processes  to  fit  it  for  spinning. 
Another  i)oint  to  be  noted  is  the  difference  in  the  cost  of  the  fiber  bas^ 
upon  the  quality  of  ribbons  turned  out  by  the  machine.  According  to 
the  figures  given  by  Landtsheer,  mere  stripped  bark  costs  to  treat 
about  $65  more  than  China-grass,  ton  for  ton  of  the  degummed  fiber, 
without  considering  differences  of  quality  in  the  same  grade  of  ribbons. 
It  will  readily  be  seen,  therefore,  that  when  the  cultivation  has  been 
carelessly  conducted,  and  the  stalks  are  not  only  uneven  in  quality  in 
themselves  but  uneven  in  different  parts  of  the  field  (owing  to  different 
conditions  of  moisture,  soil  richness,  etc.),  that  the  loss  in  value  may 
be  suflicient  to  eat  up  the  farmer's  profits.  This  emphasizes  the  state- 
ment that  the  stalks  should  be  grown  freely  and  evenly  during  the 
season  of  their  youth,  and  that  they  should  be  decorticated  in  such 
manner  that  they  will  approach  as  nearly  as  possible  in  appearance 
and  quality  to  the  China-grass  of  commerce.  Too  much  water  is  as 
bad  for  a  field  of  ramie  as  too  little,  and  therefore  it  would  seem  that 
the  best  results  wiQ  be  reaehed  where  it  is  possible  to  employ  some 
S3^stem  of  irrigation.  And  the  application  of  fertilizers  is  «ilso  essential 
to  successful  growth. 

A  point  not  so  well  understood  as  it  should  be  in  this  country  is  the 
importance  of  replanting  at  least  once  in  four  or  five  years  to  keep  up 
vigorous  growth. 

CULTURAL   EXrEIlIMENTS. 

Mr.  James  Montgomery,  who  conducted  a  series  of  very  valuable 
experiments,  running  over  a  considerable  period  of  time,  in  the  Kangra 
district  of  India,  in  speaking  of  the  establishment  of  the  field  and  its 
care  during  the  first  two  years,  writes  as  follows: 

After  this  the  plants  may  well  romain  nudistnrbed  for  four  years,  liocing  well 
between  after  eacli  crop,  clearing  away  weeds,  irrigating  moderately  during  the  dry 
season,  and  supplying  manure  where  necessary.  The  only  manure  I  had  at  com- 
mand has  been  vegetable,  consisting  mainly  of  the  leaves  and  wood  portion  of  the 
plant  itself,  and  of  tree  and  vegetable  leaves  stored  up  for  the  purpose,  with  which 
I  mix  a  considerable  amount  of  wood  ashes.  "With  the  aid  of  this  only  I  have  kept 
idants  growing  in  the  same  spot  for  upwards  of  six  years,  but  consequent  on  the 
then  very  crowded  stiito  of  the  ground  the  stems  were  short  and  very  weak.  I 
would,  therefore,  recommend  a  thorough  removal  after  four  years,  the  land  to  bo 
then  well  plowed,  cleaned,  and  manured. 
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Ill  cstablisliing  tliis  field  the  i^lants  were  set  4  feet  apart  each  way. 
A  Louisiana  writer  on  this  subject  some  years  ago,  but  whoso  name  is 
not  appended  to  the  brochure,  accomplished  the  same  result  in  another 
way,  but  he  advocates  that  tbo  rows  bo  5  feet  apart  and  the  plants  1 
foot  ai)art  in  the  rows.     He  says : 

If  llio  roots  arc  pormitted  to  spread  for  two  or  tlireo  years  tlicy  will  form  a  eolitl 
bed  from  row  to  row,  leaving  no  room  for  cultivation.  This  must  be  prevented  by 
using  a  sbarp  rolling  cutter  on  the  plow,  trimming  the  beds  or  ridges  to  a  widtli  of 
not  over  18  inches  or  2  feet.  The  method  for  doing  this  should  bo  to  cut  or  trim 
from  ono  side  only  and  allow  the  roots  to  spread  on  the  other  side,  lliis  would 
annually  remove  the  old  hard  wood,  keep  the  roots  renewed  and  vigorous,  and  per- 
petuato  the  crops.  The  roots  that  aro  plowed  out,  if  not  required  for  idiuitmg, 
should  bo  gathered  and  stored  liko  sweet  potatoes. 

Settingoutiu  rows  is  theonlycorrectmethod of  plantingafieldof  ramie. 
Some  have  advocated  the  plowing  up  of  a  field  of  ramie  when  the  roots 
became  overcrowded,  leveling  off  the  ground  and  removing  all  exposed 
tubers,  leaving  the  field  to  start  up  anew  from  the  roots  that  remain 
buried  in  the  soil.  This  is  a  shiftless  method  at  best,  as  it  is  impossible 
under  such  conditions,  to  secure  an  even  stand  over  the  field,  and  an 
even  growth  of  stalks  is  equally  impossible.  Mr.  Favier,  who  has. con- 
sidered  every  phase  of  the  ramie  industry  in  France,  from  the  prepara- 
tion of  the  ground  to  the  manufacture  of  the  finished  fiber  into  the  most 
beautiful  fabrics,  gives  the  following  rules  for  laying  out  a  field: 

Tho  leveling  being  well  established,  there  aro  traced  furrows  about  15  centimeters 
in  depth  and  20  centimeters  wide,  with  a  space  of  70 centimeters'*  between.  In  these 
furrows  tho  plants  aro  placed  upright  against  tho  slope  of  tho  furrow  on  tho  soiith 
side  by  preference,  and  30  centimeters  apart,  alternating  with  tho  adjoining  rows, 
and  then  they  aro  covered  so  as  to  leave  their  tops  level  with  tho  ground,  or  lightly 
covered  to  about  ono  or  two  centimeters  in  depth,  if  there  i.j  fear  of  lato  frost.  Tho 
earth  which  serves  for  covering  is  taken  from  tho  side  of  tho  furrow  by  scooping  out 
the  irrigating  trench.  Wo  intend  by  this  alternating  to  establish  a  plantation  in 
tho  quincuncial  form,  each  plant  being  placed  opposite  on  an  open  space  in  the  uext 
line.-  The  plantation  is  thus  arranged  in  ridges,  or 'MjilloAvs,"  and  channels.  A 
"billow''  in  agricultural  parlance  is  a  Gtrix>  of  earth  raised  between  two  trenches  or 
channels. 

Another  system  which  also  gives  good  results,  if  practiced  with  care, 
is  the  following: 

Small  projecting  ridges  aro  formed  at  a.  distance  of  70  centimeters  apart,  and  upon 
one  side  of  these  ridges,  by  means  of  a  spike,  there  are  formed  holes  30  centimeters 
apart  in  which  the  plants  aro  sunk  to  a  level  with  tho  surface.  In  both  these  sys- 
tems caro  must  bo  taken  to  well  heai>  up  the  earth  around  the  plant,  for  if  there  are 
open  places  left  about  tho  root,  tho  plant  will  not  prosper.  The  lower  extremity  of 
the  plant  should  be  about  on  a  level  with  tho  bottom  of  tho  irrigating  trench,  so 
that  with  the  smallest  quantity  of  water  tho  moisture  could  easily  reach  the  roots 
by  iniiltration  and  thus  make  sure  of  their  growth.  At  tho  beginning  of  the  plan- 
tation the  channels  should  bo  as  large  as  possible.  Later  when  the  idant  has  well 
taken  root  tho  ridges  aro  allowed  to  extend  and  the  trenches  to  become  narrower  so 
that  tho  plants  come  to  occupy  the  center  of  tho  ridge. 

There  is  urgent  need  of  further  carefully  conducted  experiments  with 
ramie  in  this  country,  under  expert  direction,  in  order  to  show  the 
best  results  attainable,  and  to  ascertain  conclusively  the  cost  of  the 
varied  operations  and  the  value  of  the  crop  to  the  farmer.  In  this  con- 
nection it  is  suggested  that  large  appropriations  in  the  hands  of  mere 
promoters,  without  experience  and  without  practical  knowledge  of  the 
requirements  of  tho  industry,  or  full  appreciation  of  the  obstacles  that 
have  hindered  advancement,  would  bo  money  worse  than  thrown  away, 
for  the  failure  can  result  only  in  an  injury  to  tbe  industry. 

*  Equivalent  to  rows  about  27  inches  ap.irt,  with  tho  plants  nearly  one  foot  apart 
in  tho  row. 
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FLAX    CULTURE    FOR   FIBER. 

Tlio  beautiful  disi^lay  of  Aiyerican- grown  flax  aud  Amerieaii-mauu- 
factiired  linen  shown  by  the  Department  at  the  World's  Columbian 
Exposition  gave  positive  proof  that  the  soil  and  climate  of  many  por- 
tions of  the  United  States  are  especially  adapted  to  this  culture.  That 
the  industry  has  not  yet  been  established  on  a  self-supporting  basis  is 
due  to  the  fact  that  the  conditions  under  whicth  it  must  be  established 
are  not  thoroughly  understood,  aud  that  the  obstacles  to  success  have 
not  yet  been  removed.  To  reduce  it  to  a  proposition,  the  special  needs 
of  the  industry  are  a  full  knowledge  on  the  part  of  our  farmers  of  the 
practice  required  to  produce  good  liber,  and  labor  saving  machinery  to 
place  this  practicre,  agriculturally,  on  a  footing  Avith  other  staple  crops, 
in  the  production  of  which  American  faimers  use  the  best  agricultural 
machinery  in  the  world.  There  is  a  third  condition,  the  need  of 
scutching  mills  to  take  the  farmers'  straw  when  grown  and  turn  it  into 
the  kind  of  fiber  that  the  manufacturer  will  i)urchase,  but  this  is  a 
question  of  capital,  and  when  the  other  conditions  arc  realized  this 
matter  will  settle  itself. 

So  much  has  been  written  in  previous  bulletins  of  the  Office  of  Fiber 
Investigations  regarding  the  proper  practice  for  successful  culture  that 
it  is  hardly  necessary  io  go  over  the  ground  in  this  report,  although 
the  suggestions  will  need  to  be  repeated,  again  and  again,  before  the 
necessity  for  following  the  practice  outlined  is  fully  appreciated.  Seed 
culture  and  fiber  culture  are  so  distinctly  difierent  that  the  farmer 
who  essays  to  grow  fiber  by  the  same  metliods  he  employs  in  growing 
seed  can  only  make  an  ignominious  failure,  and  he  will  do  well  to  avoid 
the  experiment.  On  the  other  hand,  the  Department  has  received  many 
samples  of  flax  straw  grown  from  foreign  seed  according  to  its  direc- 
tions, and  by  men  knowing  practically  nothing  of  liber  (  ulture,  which  if 
retted  and  prepared  would  produce  good  fiber. 

But  will  it  pay!  is  the  practical  question.  Not  if  the  culture  is  con- 
ducted after  the  practice  of  foreign  countries  wh^re  flax  culture  is 
declining  in  many  sections  because  of  the  primitive  methods  in  vogue, 
together  with  high  rentals  for  land,  and  the  heavy  expense  of  fertiliz- 
ing, which  make  the  production  too  costly. 

The  very  cheapness  of  lands  in  this  country  and  the  fertility  of  the 
soil  give  us  a  positive  advantage  over  many  foreign  flax-growers  at 
the  very  outset.  And  with  the  establishment  of  what  we  have  termed 
an  *'  American  X)ractice,"  the  vjuied  operations  of  which  are  cheapened 
by  the  use  of  improved  labor-saving  machinery,  there  can  be  no  ques- 
tion regarding  the  ability  of  the  farmer  t^  j)roduce  a  crop  of  straw  eco- 
nomically. For  the  preparation  of  the  .soil  the  ordinary  implements 
found  on  every  well  regulated  American  farm  will  suffice,  and  there  are 
none  better  in  the  world.  The  weeding  can  not  be  accomplished  by 
machinery,  neither  will  it  pay  for  the  farm  laborer  to  go  over  the  ground 
upon  his  knees,  as  is  done  in  Belgium,  but  by  eradicating  the  weeds 
from  his  soil  by  careful  previous  culture,  and  by  planting  only  clean 
seed,  the  weeding  will  not  be  such  a  serious  obstacle. 

TLAX   MACIIIjN'KS. 

The  special  classes  of  improved  machines  demanded  by  this  indus- 
try, in  establishing  an  American  practice,  are  (1)  a  flax-pulling  machine 
to  do  away  with  the  laborious  and  costly  hand  pulling;  (2)  an  economi- 
cal thrasher,  to  save  the  seed  without  injury  to  the  straw;  and  (3)  an 
improved  scutching  machine  to  prepare  the  fiber  for  market. 
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Scivevnl  maeliiiies  in  oauli  class  have  been  brought  to  notice,  the 
latest  invciitions  being  a.  thrasher  and  a  flax  puller  in  California,  and 
scutching  machines  in  Michigan  and  Minncnota.  The  polling  i3  done 
by  hand  in  foreign  conntries,  bat  the  American  fariaev  will  not  iiull 
flax,  nor  \yill  the  foreign  fanner  who  eniigratea  to  this  country — unA 
pulliiig  ratlier  than  cutting  19  essential.  Here  again  machineFy  must 
bo  brought  to  the  farmer's  aid,  and  a  machine  tlax  pnllcr  is  not  the 
mere  possibility  that  it  was  evoji  when  these  investigations  were  begun, 
but  a  palpable  reality.  Tlivce  or  foiu"  niacliincs  to  aceomi>lish  the  work 
have  been  devisei',  one  of  which  we  ex»ir.iued  in  St.  Paul  two  years 
ago,  Tlic-se  are  not  yet  perfect,  but  with  experience,  through  practical 
demonstration  in  tho  field,  and  especially  when  there  is  an  actual 
deniand  for  sac'i  machines,  tliey  will  be  improved  and  perfected.  A 
practical  thrasher  t;0  remove  the  seed  rapidly  without  breaking  the 
straw  is  as  mncli  a  desideratiini.  Witli  the  advent  o£  a  practical  and 
rapid-working  machine  nearly  every  operation  will  then  be  conducted 
by  horse  power  and  tho  '*  Americau  practice"  will  have  been  established. 
There  is  no  doubt  that  the  agitation  of  the  question  of  flax  culture  itt 
the  past  few  years,  if  it  had  done  nothing  else  towards  making  the 
industry  a  success,  has  stimulated  invcution  iii  valuable  lines,  flax- 
thrashing  machinery  holding  a  prominent  place. 

As  explained  in  a  leiiort  of  this  otlice,  the  retting  is  jiot  an  agiicul- 
tar:tl  operation  at  all,  but  should  be  conducted  under  the  management 
of  the  scutch  mill,  for  the  scutcher  alone  is  able  to  iircduce  flax  of  a 
given  standaid  from  the  strav.-  growu  on  a  dozen  farms  in  his  section. 

Fromrettiiig  we  come  to  scutcliiny.  Aji  improved  flax-scutching 
machine  is  a  necessity;  many  machines  have  been  invented  for  the  pur- 
pose, especially  in  Europe,  but  while  some  of  them  have  done  fair  work, 
tljicy  have  not  given  eofficient  satisfaction  to  come  into  general  use. 
The  latest  of  these  machines  brought  to  our  no^ce  recently  is  the  flai- 
brakc  and  scutcher  invented  by  Alexander  Morison,  of  Alpena,  Mich., 
which,  it  is  claimed,  turns  out  luO  xx>unds  of  flax  flbcr  in  an  hour  from 
tiOO  ijounds  of  straw.  As  wo  have  seen  only  samples  of  the  fiber,  aud 
have  not  witnessed  the  machine  in  operation,  it  is  impossible  to  make 
anthoritative  statements  concerning  it. 


The  machine  is  a  combination  of  two  patents,  the  first  and  original 
patent  dated  November  10, 1891,  and  tho  other  patent  dated  December 
'^fi,  1S93,  using  the  brake  of  the  one  patented  in  1803  and  the  scutcher 
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of  the  one  patented  in  1891.  In  the  construction  of  machine  there  is 
a  table  where  the  straw  is  spread  in  a  thin  layer,  crosswise,  and  in  this 
table  a  pair  of  endless  chains  carry  the  straw  forward  in  front  of  the 
brake. 

The  straw  is  broken  and  crushed  upon  a  fluted  brake  table  with  the 
flutes  running  lengthwise.  When  the  straw  comes  up  in  front  of  the 
brake  it  lies  crosswise  of  these  flutes,  and  before  coming  quite  up  to  the 
brake  i^  pressed  close  on  the  flutes  by  several  springs  arranged  so  as 
to  let  the  straw  pass  under  the  brake  roller  without  bunching  in  front 
of  it.  The  straw  is  carried  over  this  fluted  table  by  six  endless  chains; 
two  long  ones  that  carry  it  off  the  spreading  table,  and  four  short  ones 
that  run  only  the  length  of  the  fluted  table.  The  fluted  roller  does  the 
breaking.  The  flutes  of  this  roller  intermesh  in  the  flutes  of  the  fluted 
table.  This  roller  moves  backward  aiid  forward  from  side  to  side  of  the 
fluted  table,  and  as  the  straw  is  carried  in  sidewise  under  the  roller  in 
its  full  length  by  the  endless  chain  it  is  crushed  and  broken.  Aft^r 
the  broken  straw  has  left  the  roller,  and  before  it  leaves'the  end  of  the 
fluted  table,  it  is  picked  up  in  the  center  by  a  thin  endless  chain  with 
slim,  sharp-x>ointed  teeth,  Avhich  come  up  through  the  flber,  and  as  the 
chain  moves  toward  the  rear  end  of  the  machine  the  flber  is  carried 
under  a  grooved  pressure  bar  that  presses  and  holds  the  fiber  firmly  in 
the  teeth  of  the  endless  chain.  As  the  fiber  passes  through  between 
the  first  i)air  of  revolving  scutches  it  whips  and  combs  the  fiber  down- 
wards, and  as  it  passes  between  the  second  pair  it  scutches  and  combs 
it  upwards. 

The  inventor  states  that  the  machine  is  operated  by  one  man  and  two 
boys;  7,500  pounds  of  straw  is  cLaimed  as  the  record  for  a  ten  hoiurs' 
run,  and  of  long  fiber  saved,  with  the  tow  nearly  all  taken  out,  1,500 
pounds. 

Mr.  Eugene  Bosse,  of  Bt.  Paul  Park,  Michigan,  has  recently  invented 
a  st;utching  machine,  but  we  have  seen  neither  a  description  of  the 
principle  involved  in  the  construction  nor  specimens  of  its  vrork. 

Among  recent  foreign  inventions  may  be  mentioned  an  improved 
flax-breaking  machine  invented  by  Arthur  Spiegelberg,  a  flax  merchant 
of  Dundee,  Scotland.     Its  manufacturers  make  statements  as  follows: 

Tho  macliino  lias  "bocu  designed  with  tlio  object  of  preserving  and  saving  the  fihcr. 
and  the  rcsult3  obtained  demonstrate  ho^  successlully  this  is  acconii)lished.  It 
deals  Avith  tho  flax  straw  in  a  manner  closely  resembling  the  action  one  applies  by 
hand  to  small  portions  of  straw,  to  see,  for  instance,  if  it  bo  well  retted.  The  mann- 
factiinTs  state  tliat  the  straw  is  fed  into  tho  machine  as  in  an  ordinary  breaker,  and 
leaves  it  in  the  form  of  a  ribbon,  and  in  a  state  to  bo  sent  direct  to  tho  hackle  with- 
out tho  necessity  of  scutching.  It  effectually  breaks  and  detaches  tho  ''shive*' 
Irom  the  fiber,  and  thus  proves  its  marked  superiority  over  any  existinj*  system. 
The  results  attained  have  exceeded  the  most  sanguine  expectations  of  the  inventor. 
A  small  parcel  of  Livonian  flax  straw  treated  on  the  premises  of  an  Arbroath  spinner 
yielded  25  per  cent  of  line,  or  practically  as  much  line  as  can  bo  produced  by  othor 
systems  in  scutched  flax.  The  machine  is  easily  worked  (1  to  2  horse  power),  and 
is  able  to  treat  about  12  cwt.  of  straw  per  day.  Every  precaution  has  been  taken 
to  test  tho  i)ractical  eiliciency  of  the  machine  before  putting  it  before  the  i)ublic. 
The  makers  are  Messrs.  Samuel  Lawson  &  Sons,  Leeds. 

FLAX  CULTURAL  EXPERIMENTS. 

It  is  interesting  to  note  tliat  among  the  many  samples  of  flax  straw 
shown  at  the  Columbian  Exhibition  was  one  grown  in  Colorado  by  a 
farmer  of  that  State  whose  experience  had  been  limited  to  culture  for 
seed,  nis  product  was  found  to  be  so  excellent  that  the  committee 
unhesitatingly  gave  it  an  award,  its  special  merits  being  length  of  straw 
and  tenacity  of  fiber,  showing  generally  good  cultivation.    Flax-giow- 
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ing  with  irrigation  sliould  be  tlic  subject  of  special  exi)oriineut  imder 
expert  direction,  as  irrigation  at  the  proper  season  would  doubtless  do 
away  with  the  chief  causes  of  the  few  failures  that  were  recorded  in  the 
Department  experiments  in  1891,  viz,  drought  on  the  one  hand,  at  the 
time  when  the  crop  should  liave  had  tlic  needed  moisture,  and  overplus 
of  moisture  on  the  other  hand  through  heavy  rainfall,  before  the  plants 
had  established  themselves,  annoyances  which  the  favmeis  in  irrigation 
districts  do  not  fear. 

A  small  flax  experiment  was  conducted  under  Department  auspices 
in  the  State  of  Washington  during  the  season  of  1S93  by  Dr.  A.  W. 
Thornton,  of  West  Ferndale,  assisted  by  a  number  of  farmers  of  the 
Puget  Sound  region.  The  immediate  results  of  this  experiment  are 
very  interesting;  the  samples  of  straw  submitted  are  fine,  long,  and 
even,  with  a  thin,  brittle  straw,  the  shive  separating  from  the  fibrous 
portion  of  the  stalk  readily  even  in  an  unretted  condition.  The  straw 
produced  in  this  experiment  should  be  retted  and  the  fiber  prepared, 
and  wo  have  no  hesitancy  in  saying  that,  if  the  work  is  properly  done, 
as  far  as  possible  after  the  manner  of  retting  followed  in  the  Lys  dis- 
trict of  Belgium,  a  high-grade  flax  will  result.  A  more  compreliensive 
experiment  is  recommended  for  the  present  season,  as  flax  culture  can 
doubtless  be  made  a  profitable  industry  in  this  region. 

Experiments  of  the  Department  in  1891-'92,  both  in  Washington  and 
Oregon,  have  demonstrated  that  the  far  Northwest  is  especially  adapted 
to  the  growing  of  high-grade  flax.  Samples  of  straw  received  from 
Oregon  in  1891  were  of  superior  quality,  and  with  proper  preparation 
would  have  produced  a  fiber  approaching  in  strength  and  fineness  to 
the  best  Euroi)ean  flaxes. 

The  fine  samples  of  linen  crash  manufactured  in  the  United  States, 
from  home-grown  flax,  and  exhibited  in  the  Department's  fiber  collec- 
tion at  the  World's  Fair  in  Chicago,  prove  that  we  can  manufacture 
flax.  The  largest  display  was  of  bleached  and  unbleached  crash  in 
bolts  and  draped  fabric,  manufactured  at  the  Stevens  Linen  Mills, 
Webster,  Mass.,  from  flax  grown  and  prepared  in  Minnesota  by  Mr. 
Eugene  Bosse.  A  second  display  of  fine  crash  and  towels  with  bor- 
ders was  received  from  the  Sioux  Falls  Linen  Mills,  South  Dakota, 
made  from  flux  grown  and  prepared  in  that  State. 

TJIE    GROWriL    OF   FLAX  3'Oil   KXPOUT. 

During  the  year  several  letters  have  been  received  from  Europe 
making  inquiry  concerning  flax  for  export,  soliciting  sjimples,  and  ask- 
ing for  the  addresses  of  those  who  might  be  able  to  supply  a  foreign 
demand.  At  the  same  time  the  United  States  consul-general  of  Ger- 
many has  recently  presented  a  report,  with  interesting  statements  con- 
cerning the  imports  of  flax  into  that  country,  in  which  the  possibility 
of  exporting  American  flax  fiber  to  Germany  is  seriously  considered. 

The  possibility  of  developing  an  export  trade  in  flax  with  foreign 
countries  has  been  dilated  upon  in  former  reports  issued  from  the  Office 
of  Fiber  Investigations,  and  the  fact  of  a  steadily  declining  home  supply 
in  foreign  flax-growing  countries  has  been  pointed  out.  That  foreign  flax 
spinners  are  looking  to  this  country  as  a  future  source  of  supply  emi^ha- 
sizes  the  importance  of  growing  flax  for  fiber  in  the  United  States, 
where  in  so  many  sections  the  conditions  arc  advantageous. 
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whicli  country,  it  seems,  also  exports  largely  to  England  and  Belgium, 
indicating  a  demand  for  the  raw  fiber  in  these  countries.  Germany 
admits  this  product  free  of  duty;  and  owing  to  the  differences  on  the 
question  of  the  tariff  existing  between  Germany  and  lUissia,  the  con- 
sul pertinently  suggests  the  possibility  of  the  flaxseed-growers  of  the 
United  States,  who  now  throw  away  immense  quantities  of  the  straw, 
utilizing  it  by  taking  the  trouble  necessary  to  save  and  prepare  it  for 
export.  It  is  urged  as  more  than  probable  that  in  certain  sections  of 
this  country,  and  at  the  expense  of  a  little  time  and  trouble,  the  flax 
straw  now  wasted  may  be  so  saved  as  to  compete  with  the  Russian 
flax  straw  in  the  markets  of  Germany,  England,  and  Bcigium. 

It  is  a  mistake  to  consider  that  utilization  of  the  now  wasted  straw 
from  fields  where  flax  is  grown  for  seed  will  supply  this  demand.  The 
straw  from  a  field  of  flax  grown  for  seed  is  coarse  and  woody,  and,  as  a 
rule,  is  deficient  in  fiber.  By  adopting  a  mean  in  our  practice  between 
the  two  extremes  of  culture  flax  grown  for  seed  alone  and  flax  sown 
thickly  for  fine  fiber,  we  will  be  able  to  grow  both  seed  and  fiber,  and 
the  latter  will  be  of  a  quality  as  good  as  much  of  the  flax  that  is 
exported  from  Eussia.  The  larger  part  of  the  straw  fioni-seed  cultiva- 
tion, as  now  practiced  in  this  country,  would  not  give  p-  quality  of  flax 
that  the  German  spinners  would  buy  at  any  price,  and  it  is  doubtful  if 
it  would  pay  to  work  it  on  account  of  the  straw  being  so  coarse  and 
short  and  so  deficient  in  fiber.  Our  farmers  can  improve  their  product, 
however,  with  a  very  little  extra  labor  and  expense,  and  produce  a  lint 
that  can  be  utilized  in  manufacture  and  at  the  same  time  they  can 
save  their  seed.  This  matter  has  been  fully  discussed  in  former  reports 
ssued  from  this  oftice  (Fiber  Reports  Xos.  1  and  4),  to  which  the  reader  is 
referred  for  details  of  the  special  iiractice  required. 

PINEAPPLE  FIBER. 

In  the  report  last  year  there  was  a  short  chapter  with  an  account  of 
experiments  in  Florida,  made  to  determine  the  yield  of  this  fiber  to  the 
ton  of  leaves,  and  to  ascertain  whether  the  quality  of  the  fiber  was 
sufficiently  good  for  utilization  commercially  if  it  could  be  extracted 
economically.  The  fact  that  the  pineapple  is  cultivated  for  its  fruit 
over  a  large  area  of  southern  Florida,  and  that  the  leaves  are  allowed 
to  go  to  waste  after  the  fruit  has  been  cut,  makes  possible  in  Florida 
a  new  industry  that  may  add  considerable  to  the  resources  of  the  State. 

Experiments  with  the  fiber  were  only  preliminary,  but  as  far  as  they 
went  were  most  satisfactory.  The  fiber  yields  readily  to  machine 
manipulation  and  comes  out  white  and  clean  without  washing  by 
simply  drying  in  the  sun  after  being  extracted.  The  desideratum  is 
an  economical  means  of  extracting  the  fiber,  and  as  there  are  over 
20,000  leaves  to  the  ton  it  will  be  seen  at  the  outset  that  the  economical 
machine  will  be  one  that  takes  quite  a  quantity  of  leaves  at  a  feeding. 
The  machine  used  by  the  Department  at  Cocoanut  Grove  was  inade- 
quate from  the  commercial  standpoint,  as  only  a  few  leaves  could  be 
extracted  at  one  feeding.  It  produced  almost  perfect  fiber,  however, 
and  enabled  us  to  attain  the  object  of  the  investigation,  viz,  the  deter- 
mination of  quality  and  yield,  although  without  regard  to  cost  of  i^ro- 
d  net  ion. 

3IACHINES   von  EXTRACTING   THK    FIBEll. 

llecently  the  attention  of  pineapple-growers  and  others  has  been 
called  to  the  possible  importance  of  the  new  industry  and  a  large  cor- 
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rospondeijce  has  resulted.  Further  experiments  are  needed  to  settle 
the  question  of  economical  extraction  of  the  fiber.  The  sisal  hemp 
machines  will  accomplish  the  result  in  a  manner,  but  the  leaves  differ 
so  greatly  in  structure  and  size  from  the  leaves  of  the  fleshy  agaves 
that  the  sisal  machines  would  be  found  too  rough  and,  it  is  thought, 
would  injure  the  fiber.  Possibly  some  modification  of  the  machines 
described  in  Fiber  Eeport  No  3,  on  sisal  hemp  culture,  and  in  Fiber  Tie 
port  1^0. 5,  on  the  leaf  fibers,  would  jinswer  the  purpose.  It  would  need 
to  be  a  smaller  machine,  speeiully  constructed  to  manipulate  the  n^ore 
delicate  fiber  found  in  the  leaf  of  the  pineapple  plant  without  injur- 
ing or  breaking  it,  which  would  necessitate  great  waste.  An  imi)rove- 
mcnt  on  the  Van  Burcn  machine  that  would  permit  of  continuous  action 
without  the  withdraiwal  and  reversal  of  the  leaves  in  order  to  clean 
the  ends  held  in  the  hand,  might  accomplish  the  result,  or  the  con- 
struction of  a  modified  machine  embodying  the  best  principles  of  the 
T.  Albee  Smith  and  J.  O.  Todd  sisal  hemp  machines  would,  it  is 
thought,  produce  a  valuable  decorticating  device.  Mr.  W.  T.  Forbes, 
who  has  experimented  with  samples  of  fiber  sent  from  the  Department, 
informs  us  that  the  fiber  will  not  stand  the  high  degree  of  heat  of  a 
digester,  and  a  "process"  depending  in  part  upon  heat  would  not  be 
satisfactory,  as  the  fiber  might  be  weakened.  Experiments  will  be 
made,  howevor,  upon  green  leaves  to  further  t^st  this  matter. 

Undoubtedly  there  will  be  a  great  future  for  this  industry  if  the 
fiber  can  be  extracted  economically.  In  a  ton  of  pineapple  leaves  there 
is  double  the  weight  of  fiber  that  is  in  a  ton  of  green  ramie  stalks,  with 
the  added  advantage  that  when  the  fiber  has  left  the  machine  and  has 
been  dried  it  is  ready  for  market  without  having  to  be  degummed.  It 
is  tnie  that  the  fiber  is  less  valuable  than  ramie,  but,  on  the  other 
hand,  it  could  be  utilized  in  many  products  where  more  valuable  fibers 
are  employed,  and  doubtless  new  uses  woidd  be  discovered. 

We  know  that  certain  forms  of  pineapple  fiber  have  been  utilized  in 
eastern  countries  in  the  fabrication  of  most  beautiful  tissues,  poetically 
referred  to  as  "  the  woven  wind  of  India's  looms."  Among  the  possi- 
ble uses  of  the  Florida  fiber  may  be  mentioned  fine  twines  similar  to 
"  flax  threads,"  yarn  to  be  used  in  the  backing  of  carpets,  the  coarser 
fabrics,  and  even  tapestries  and  upholstery  goods.  And  it  has  been 
suggested  that  it  could  be  used  as  the  warp  in  silk  textures  and  for  the 
finish  for  furniture  coverings,  etc.,  with  the  advantage  that  it  would  be 
moth  proof.  Dr.  Thos.  Taylor  has  subdivided  Florida  pineapple  fiber 
to  the  one- ten  thousandth  of  an  inch.  In  recent  tests  of  strength  it 
was  found  that  a  fiber  twisted  to  the  size  of  binding  twine  stood  an 
average  strain  of  150  pounds. 

It  is  most  important  that  the  machine  question,  as  it  relates  to  the 
economical  extraction  of  the  fiber,  should  be  settled,  when  capital  will 
undoubtedly  come  to  the  aid  of  the  pineapple-growers  and  make  a  suc- 
cess of  the  new  industry. 


PALMiSTTO  FIBER  INDUSTRIES. 

Among  the  vegetable  fibers  im.ported  into  the  United  States  is  a 
coarse  upholstery  material  known  commercially  as  Crin  vegetal,  or 
African  fiber,  900  tons  of  which  were  imported  last  year.  The  fiber  is 
l)roduccd  from  the  leaves  of  the  Vham€croi)s  hiimiliSj  a  species  of  pal- 
metto closely  allied  to  the  saw  or  scrub  palmetto  of  Florida  and  the 
Southern  States,  the  sui^.ply  of  which  is  almost  inexhaustible.     The 
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leaves  can  be  slircdded  by  simple  machinery,  and  if  tUe  operation  conld 
be  performed  in  this  eountiy  at  an  economical  cost  to  admit  of  compe- 
tition with  the  foreign  article  tiie  preparation  of  the  fiber  conld  be 
made  a  large  iudnstry.  The  saw  palmetto  shonld  become  a  valuable 
fiber  plant,  as  there  is  no  part  of  the  plant  that  is  not  available  for 
some  purx)ose.  The  fresh  roots,  which  are  3  to  5  inches  in  diameter, 
are  laade  into  cheap  brushes.  They  are  sawed  into  discs  an  inch  <w 
more  in  thickness,  the  pnlp  scraped  out  to  the  depth  of  two-tliirds  of 
an  inch  by  means  of  toothed  scraping  v.  heels,  when  the  longitudinal 
fibers  thiLS  exposed  form  the  bristles  of  the  brush,  the  untouched  por- 
tion of  the  disc  forming  the  back.  This  tiikes  a  fine  polish,  and  whea 
the  sides  ar<>  sliapcd  and  polished  the  brush  is  completed. 

rsr.S    OF   VAT.METTO    LilAr    STE>Ii<,    llOOTS,    KTC. 

The  leaf  stems  are  used  to  somo  extent  as  a  coarse  fiber  material. 
Tlic  Loomis  Jklannfacturing  Comi)any,  at  Fernandina,  Fla.,  produces 
from  these  sterns  a  substituto  for  cow's  hair  in  plastering,  which  is  not 
only  chea])  but  very  durable-  The  stiifer  fiber,  when  combed  out,  is 
capable  of  use  in  the  manufacture  of  whisk  brooms,  though  the  fila- 
ments are  somewhat  brittle.  A  coarse  cordage  might  also  be  made 
from  the  fiber,  but  it  would  lack  in  softness  and  strength  comi)ared 
with  the  commercial  fibers.  The  leaves,  as  stated,  can  be  shredded  to 
make  a  good  upholstery  material,  and  they  also  form  a  most  valuable 
paper  stock. 

l^oth  roots  and  leaves  of  the  palmetto  contain  a  large  i)ercentage  of 
tannin,  and  the  extraction  of  the  tannin  from  palmetto  leaves  has 
already  become  an  industry.  Mr.  0.  B,  Warrand,  of  Savannah,  Ga,, 
has  recently  sent  to  the  Department  samples  of  leather  tanned  with 
this  x)roduct  in  twelve  days,  and  claims  that  this  leatlier  can  bo  more 
economically  i)roduced  tlian  the  leatlier  tanned  with  oak  or  liemlock 
bark.  The  residue  forms  a  valuable  paper  stock,  which  is  also  utilized, 
Regarding  the  process  of  extraction,  Mr.  Warrand  informs  us  that 
the  leaves  and  stems  are  separated,  the  stems  are  cnished  flat  through 
rollers,  but  the  leaves  are  finely  shredded;  this  material  is  then  placed 
in  a  large  wooden  tank  and  covered  with  water,  and  the  mass  is 
brought  to  the  boiling  point,  but  is  not  allowed  to  boil  violently;  it  is 
kept  near,  but  below,  the  boiling  poiht  for  forty-eighthouis;  the  liquid 
is  then  ready  for  the  tannery.  After  tlie  tannin  has  been  extracted 
the  i)almetto  is  steamed  in  a  chemical  solution,  which  removes  the  sili- 
cate contained  in  the  palmetto  and  changes  the  glossy  shield  to  a 
gummy  mass,  which  can  be  removed  without  injury  to  the  fiber.  In 
making  imitation  horsehair  this  gummy  mass  is  allowed  to  dry,  as  it 
adds  to  tlie  elasticity  of  the  fiber.  There  are  several  combinations  in 
which  the  production  of  tannin  and  fiber  can  be  advantageously  oper- 
ated. Tanneries  situated  in  the  vicinity  of  paper  mills  can  grind  the 
])a]]uetto  in  the  same  manner  as  bark ;  the  residue,  after  bleaching,  is  in 
the  proper  shape  for  the  paper  mill.  In  this  way  palmetto  can  be  profit- 
ably sliipped  and  used  at  long  distances. 

J:^ho'\ving  the  cheapness  of  the  sui^ply  of  raw  material,  which  is  prac- 
tically inexhaustible  and  which  rapidly  reinoduces  itself,  it  is  stated 
that  the  cost  of  cutting  and  gathering  the  palmetto  will  not  exceed  $2 
])er  ton ;  hauling  and  baling  will  cost  about  81  per  ton,  and  if  fifty  cents 
be  paid  for  stumpage  to  the  landowner  it  is  claimed  that  palmetto  ought 
to  be  delivered  at  the  cars  from  83  to  84  per  ton,  f.  o.  b. 

The  cabbage  palmetto  is  used  to  a  considerable  extent  as  a  brush- 
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The  selected  leaves  of  the  cabbage  palmetto  are  capable  of  manufac- 
ture into  hats  for  summer  v/ear,  of  great  beauty  and  finisli.  In  the 
bazaars  of  Florida  cities  that  are  winter  resorts,  ladies'  hats  made  of 
this  material  are  regularly  sold,  and  men's  liats  are  also  made  from  tliis 
species. 

THE  INDIGENOUS  BAST  FIBERS. 

There  are  probably  a  dozen  species  of  indigenous  plants  in  tlie  United 
States  capable  of  producing  a  fair  quality  of  fiber  that  grades  a  little 
liigher  than  jute,  two  or  three  species  of  which  produce  liber  almost  as 
good  as  hemp.  Specimens  of  the  plants  and  small  samples  of  the 
rough  strijiped  fiber  are  frequently  submitted  to  the  Department  by 
those  who  desire  information  regarding  the  possible  commercial  value 
of  these  fibers,  and  suggestions  as  to  cultivation.  Some  of  these  have 
already  been  experimented  with  in  a  small  way,  such  as  the  AhntUon 
avicennw,  Asclepias  incarnata^  Urtica  gracilis^  Urcna  Jobata,  and  the 
several  species  of  mallows  which  belong  to  the  genus  Hibiscus. 

In  regions  where  flax  and  hemp  can  be  readily  grown,  these  species, 
doubtless,  will  never  be  cultivated  for  their  fiber;  but  there  are  local- 
ities where  such  fiber  industries,  even  should  they  never  reach  large 
proportions,  would  benefit  the  community  in  which  the  enterprises  were 
located.  As  they  are  matters  of  constant  inquiry ,'letters  coming  from 
every  section  of  the  country,  the  facts  regarding  the  difterent  species 
have  been  collated  for  publication  and  will  form  Iveport  No.  G  of  the 
Fiber  Investigation  series.  A  considerable  amount  of  valuable  infor- 
mation has  been  accumulated  on  the  subject.  A  full  series  of  both 
stalk  and  fiber  of  the  difterent  species  was  exhibited  at  Chicago. 
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Sir:  Inasmuch  as  tlie  operations  of  tlio  Office  of  lloail  Inquiry  have 
but  fairly  begun,  it  may  bo  useful  to  present  a  statement  of  its  plans 
and  'xmrposes  as  formulated  or  approved  by  you,  and  of  the  prclimi- 
miry  work  already  done  in  accordance  therewith.  I  have  the  honor, 
therefore,  to  submit  the  following  report. 
Very  rcfipectfully, 

EoY  Stoise, 
Special  Agent  and Eiujineer for  Road  Inquiry, 

Hon.   J.    STERT.INCf   oVlORTON, 

Secret  (try. 


PLANS  AND  PURPOSES  OP  THE  INQUIRY. 

Tiie  work  of  this  office  was  begun  in  i)ursuancc  of  tlic  following 
appropriation  made  by  the  Fifty-second  Congress: 

To  enable  tlic  Secretary  of  AgricnUnro  to  make  inquiries  in  regard  to  tlio  systems 
(»f  road  management  tlironglioiit  tbo  United  States,  to  make  investigations  in  regard 
to  the  best  metbod  of  road-making,  to  prepare  publications  on  tbia  subject  suitable 
tor  distribution,  and  to  enable  bun  to  assist  tlie  agricultural  colleges  and  experi- 
ment stations  in  disseminating  information  on  tbis  subjoct,  ton  tliousand  dollars 
(.f  10,000). 

Upon  my  appointment  as  special  a^^ont  and  engineer,  1  r;H.*cived  the 
subjoined  letter  of  instructions: 

r.    S.    l>KI*AUrMENT  OF   AgIUCULTLUE, 

Offick  of  the  Secretauy, 

Washington,  V.  C,  October  5,  1S03. 

Sik:  You  liavo  bcL'U  tbis  day  appointed  to  supervise  and  carry  out  tbo  investiga- 
tion pursuant  to  tbo  statute  ajiproved  Marcb  3,  i893,  wbicb  bas  four  brandies: 

(1)  To  make  inquiries  in  regard  to  tbo  systems  of  road  management  tbrougbout 
tbo  United  States. 

(2)  To  make  investigations  in  regard  lo  tbo  best  metbod  of  rond-making. 

(3)  To  iireparc  didactic  publications  on  tbis  subject,  suitable  for  publication. 

(4)  To  assist  tbo  agricultural  colleges  :ind  experiment  stations  in  dia.^eminating 
information  on  tbis  subject. 

It  will  not  bo  protitaiile  to  enter  ui)on  all  tlicso  points  at  first.  Tbo  work  under 
tbc  appropriation  will  need  to  bo  of  gradual  growtb,  conducted  at  all  times  econom- 
ically. Tbcrefore  it  is  not  expected  tbat  tlicro  will  bo  any  consi4crablo  forco  of 
clerical  lielp,  and,  aside  from  your  salary,  no  considerable  expenditure  for  the  pres- 
ent. It  is  understood  tbat  you  have  at  your  command  tbe  data  for  a  compilation  of 
Tbc  laws  of  several  of  tbo  States  upon  wbicb  tbeir  road  systems  are  based.  It  should 
be  your  first  duty,  therefore,  to  make  suili  collectio'.i  complete,  and  x>repare  a  bulletin 
on  tbat  subject. 

Incidejitally,  while  preparing  this  bulletin,  you  should  charge  yourself  with  col- 
b'cting  diita  relating  to  ditiercnt  methods  of  roail-making,  which,  in  the  first  instance, 
siiouM  be  generic  in  tbeir  character;  including — 

1 1)  Tbe  best  method  of  constructing  a  common  highway  without  gravel  or  stone. 
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(2)  Gravel  liigliwfiys. 

(3)  Macadam  and  other  stoiio  roads. 

(4)  Data ui)on  wliicli  to  base  BuggostionS  for  the  transportation  of  material  within 
reasonable  access,  for  the  proper  surfacing  of  the  roadbed.  These  data  shonld  form 
the  foundation  for  the  second  bulletin,  or  second  series  of  bulletins. 

There  are  certain  restrictions  I  Trish  specifically  to  bring  to  your  attention.  It 
must  bo  borne  in  mind  that  the  actual  expense  in  the  construction  of  tlieso  highway* 
is  to  be  borne  by  the  localities  and  States  in  which  they  lie.  Moreover,  it  is  not  the 
previa  CO  of  this  Department  to  seek  to  control  or  inffuence  siiid  action  exc^^pt  in  so 
far  as  advice  and  wiso  snggestions  shall  contribute  towards  it.  This  Department  1b 
to  form  no  part  of  any  plan,  scheme,  or  organization,  or  to  be  a  party  to  it  in  any 
way,  which  has  for  its  object  tbo  concerted  effort  to  secure  and  furnish  labor  to 
unemployed  persons,  or  to  convicts.  These  are  matters  to  bo  carried  on  by  States, 
localities,  or  charities.  •  The  Department  is  to  furnish  informatioir,  not  to  direct  and 
formulate  any  system  of  organization,  however  efficient  or  desirable  it  may  be. 
Any  such  effort  on  its  i>art  would  soon  make  it  subject  to  hostile  criticism.  You 
will  publish  this  letter  in  the  preface  to  your  first  bulletin. 
Yours  truly, 

J.  Bteiu.ixg  Mortok,        * 

S^creiarif. 
Mr.  Roy  Stoxk, 

Special  Agent  aud  Civil  JUnyinecr, 

Good  JRoads  Invesiigaiion. 


PRBIiIMINARY  "WORK. 

Upon  rcccix)t  of  tlicse  instructions,  letters  of  iuquiry  vrcro  prepared 
and  sent — 

(1)  To  the  governors  of  ail  the  States  and  Territories,  as  follows: 

Tlio  Congress  of  the  United  States  haviitgmade  provision  [here  follows  the  appro- 
priation as  above],  I  have  the  honor  to  request  your  excel] ency'a  aid  and  cooperation 
in  inaugurating  this  important  inquiry. 

The  information  regarding  foreign  roads  and  road-making  gathered  by  the  Depart- 
ment of  State  througn  its  consular  representatives  has  proved  to  be  of  great  valne, 
and  a  corresponding  home  inquiry  shoald  be  even  more  profitable.  So  many  States 
and  commnnities  are  attempting  road  improvement,  and  bo  many  others  are  consider- 
ing it,  that  a  definite  knowledge  of  wliat  each  has  proposed  or  accomplished  might 
be  invaluable  to  riiany  of  the  others.  Such  knowledge  can  be  practically  reached  and 
disseminated  only  through  a  central  agency,  but  that  agency  will  need  the  assistance 
of  all  the  State  and  local  oflicials  concerned  in  order  to  bring  its  work  within  the 
menus  allotted  by  Congress  and  within  a  proper  limit  of  time. 

The  otiicer  in  charge  of  the  inquiry  has  therefore  been  instructed  to  comiuunicate 
with  the  secretaries  of  state  of  the  several  States  on  the  subject,  and  the  Depart- 
ment would  respectfully  ask  your  excellency,  if  it  meets  with  your  ai)proval,  to 
give  your  sanction  to  his  requests,  together  with  such  voluntary  aid  as  it  may  be  in 
your  power  to  give  or  procure,  and  will  be  further  indebted  to  you  for  any  recom- 
mendations or  snggestions  regarding  sources  of  information  or  the  scope  of  the  inqniry 
itself,  which  is  as  yet  somewhat  undefined. 

(2)  To  the  secretaries  of  state,  as  folio v»'s: 

The  act  of  Coiigrcs-i  making  appropriations  for  this  Dei>artiQc:it  for  tiie  ciirrenfc 
fiscal  year  contains  tho  following  provisions: 

*'To  enable"  [etc.,  as  before]. 

Tho  scope  of  this  inquiry  corresponds  closely  w  ith  that  of  the  one  successfully  made 
by  the  State  Dopartmcut,  through  its  consular  representatives,  into  the  road  laws 
and  methods  of  road  coiLstruction  in  foreign  countries. 

Tho  success  and  valiio  of  a  homo  inquiry  will  depend  much  upon  the  aid  given  it 
by  the  variou.s  State  and  local  officials  who  have  been  concerned  in  road  improve- 
ment. I  have  tho  honor,  therefore,  to  request  your  cooperation  in  this  important 
work,  to  the  esteut  at  least  of  furnishing  the  names  of  all  such  officials  and  of  any 
individuals  who  may  in  your  judgment  bo  able  to  give  valuable  information  or  sug- 
gestions pertaining  to  the  subject. 

I  take  leave  also  to  ask  for  copies  of  all  recent  laws  or  compilations  of  laxs-s  bear- 
ing upon  roads  aud  highways. 

As  the  inquiry  progiccscn  theD<  i)ariruciit  will  funiish  you  with  copies  of  all  piib- 
lisluMi  reeults. 
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(3)  To  Members  of  Congress,  as  follo\rs: 

Xu  })iir8«iiig  tlio  inquiry  infeo  "systcma  of  road  managoniont"  ana  "  methods  of 
road-making,"  an tliorized  by  the  Fifty-second  Congress,  the  U.  S.  Department  of 
Agriculturo  desires  to  communicate  on  the  Bnbject  with  the  best  informed  anthori> 
ties  and  private  individuals  thronghont  the  United  States,  and,  to  expedite  the 
matter,  I  have  the  honor  to  re(| nest  your  aid  in  procuring  the  names  of  all  counties 
or  townships  in  your  State  which  have  made  a  systematic  attempt  at  modem  road 
iniprovemcut,  and  also  the  names  and  addresses  of  the  officials  and  of  some  of  tide 
individuals  most  actively  concerned  in  such  iinprovcmeat,  whetlier  in  respect  to 
legislation  or  road  construction. 

If  you  are  personally  interested  in  the  subject  I  shall  be  glad  to  receive  any  fur- 
ther iu  formation  or  suggestions  from  you  pertaining  to  the  inquiry 

(4)  To  the  State  geologists,  as  follows: 

The  U.  S.  D^partmnnt  of  Agriculturo  lias  been  assured  of  the  general  and  hearty 
cooperation  of  the  Stat«  governments  in  the  inquiry  authorized  by  Congress  *'into 
the  systems  of  road  management  and  the  best  methods  of  road  construction  thro  n^h- 
oiit  the  United  States ;''  and  as  one  of  the  most  important  branches  of  the  inqniry 
relates  to  road  materials  and  thereby  comes  within  your  province,  I  take  leave  to 
ask  for  such  information  on  that  head  as  you  may  be  ablo  to  give — having  in  view 
the  supply  not  only  of  your  own  but  of  adiacent  States — if  you  have  material  of 
fctuperior  quality.  The  general  use  of  the  highest  class  of  materials  involves  the  coat 
of  railway  transportation  for  most  of  them,  but  the  Department  is  already  assured 
by  many  of  the  railway  companies  of  their  disposition  to  accord  extremely  low  rates. 
on  Bueh  traffic  for  the  encouragement  of  road-building,  and  if  this  action  becomes 
general  a  liaul  of  100  or  oven  200  miles  may  not  be  prohibitory,  so  that  the  very  best 
roads  may  be  built  in  regions  which  have  no  local  supply  of  iuaterial. 

I  send  herewith  the  gbneral  circular  of  inquiry,  and  shall  be  glad 'to  receive  any 
information  you  may  be  able  to  give  or  obtain  on  other  brnnches  of  the  subject. 

(5)  To  railroad  presidents,  as  follows : 

The  U.  S.  Department  of  Agriculture  has  been  {luthorized  by  Congreaa  to  mako 
inquiry  into  the  systems  of  road  management  throughout  the  United  States  and  th« 
best  mothotls  of  road-making,  and  to  collect  and  distribute  information  regarding 
the  same. 

The  interest  uniformly  shown  by  railway  managers  in  the  improvement  of  hi^h- 
ways  warrants  the  Department,  which  has  been  charged  with  this  inquiry,  in  asking 
their  assistance.  The  undersigned,  therefore,  respectfully  requests:  (1)  Information 
(vthich  can  doubtless  be  gained  through  your  engineering  department)  regarding  the 
supply  of  good  road  material  along  or  near  your  lines — their  location,  character, 
accessibility,  and  the  cost  of  preparation  and  loading  on  ccurs;  (2)  tout  schedule 
rates  for  transportation  of  the  same;  (3)  a  statement  of  any  reduced  rates  or  free 
transportation  that  ma^  have  been  granted  or  offered  in  special  cases  to  encourage 
road-building;  (4)  any  information,  recommendations,  or  suggestions  from  yonrsdf 
or  any  of  your  staif  that  may  promote  the  ^ucccss  of  this  inquiry  or  the  gener»l 
iutorest  of  road,  improvement. 

(0)  General  circular  of  inquiry,  as  follows: 

The  U.  S.  Department  of  Agriculture,  being  charged  by  Congress  with  an  inquiry 
into  the  systems  of  road  management  and  the  best  methods  of  road  construction 
throughout  the  United  States,  desires  information  upon  the  following  points: 

(1)  The  practical  working  of  the  recent  road  laws  of  the  rarious  States  wherever 
the  same  have  been  tested,  the  difBcul lies  found  in  their  application,  and  suggee* 
tioiis  for  their  amendment. 

(2)  The  character  and  cost  of  the  roads  built  under  these  laws,  the  materials  used, 
and  the  prosciit  condition  and  prospective  durability  of  such  roada. 

(3)  The  location  and  character  of  any  superior  stone  for  roads  which  is  accessible 
by  railway  or  water,  the  cost  of  quarrying,  preparing,  and  loading  the  same,  the 
mileage  rates  of  transportation,  and  any  instances  of  reduced  or  free  trajisportation 
given  by  railways  for  the  encouragement  of  road-building. 

(1)  The  same  information,  so  far  as  applicable,  regarding  materials  naturally  pre- 
pared, such  as  the  Paducah  and  Tishomingo  gravels,  the  llamilton  sandstones,  and 
the  Chickamauga  flints. 

(5)  The  results  of  any  experiments  iu  the  construction  of  narrow  and  cheap  hard 
roada,  or  of  roads  having  one  track  of  earth  and  one  of  stone  or  gravel,  with  foil 
particulars  as  to  cost  and  method  of  construction. 

(6)  The  result  of  any  practical  experience  in  the  use  of  burnt  chay  for  roads. 

(7)  The  coiit  and  benchts  of  tile  drainage  of  roads  as  n'aown  by  practice. 
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(8)  Tho  best  metliod  of  coustructing  a  commou  Ligliway  -witliout  gravel  or  stone, 
and  with  or  without  undcrdrainage. 

(9)  Dofinito  fact«  as  to  the  ciihancemoiit  of  property  values  through  road  improve- 
ment.    - 

(10)  Tho  results  of  any  experiments  iu  the  employment  of  convict  labor  on  roads 
or  the  preparation  of  road  materials. 

(11)  Tho  details  of  all  bond  issues  for  road  improvement,  and  how,  where,  and  at 
what  cost  tho  bonds  were^  marketed. 

(12)  The  rates  allowed  in  each  State  for  men  and  teams  in  working  out  road  taxes, 
and  tho  actual  value  of  such  work  as  compared  with  labor  paid  for  iu  cash, 

CnARAOTEll  OF  TUK  INFORMATION  C!OLI.EOTED. 

Tho  responses  of  tlio  governors  and  secretaries  of  state  liavo  been 
most  hearty  and  cordial,  giving  evidence  of  the  warmest  interest  in  the 
work  and  promises  of  all  the  assistance  in  their  power. 

Many  Members  of  Congress  have  responded  in  like  manner.  Tho 
State  geologists  are  beginning  to  supply  tho  information  asked  of  them. 
Fifty  railroad  companies  have  already  sent  in  reports  of  tlieir  engineers 
or  other  officers,  many  of  them  very  cora2)lete  and  satisfactory.  This 
information  is  being  tabulated,  and  when  it  is  all  received,  with  that 
from  the  geologists,  it  will  be  possible  to  make  a  map  showing  the  loca- 
tion and  cost  of  the  best  road  materials  throughout  the  United  States. 

The  office  of  the  United  States  Geological  Survey  is  rendering  valu- 
able assistance,  and  it  could  be  of  the  greatest  i^ervice  in  the  general 
inquiry  if  its  means  i)ermitted. 

Nearly  all  of  the  railroad  companies  show  a  willingness  to  promote 
the  improvement  of  highways  by  cheap  transportation  of  materials, 
and  since  in  any  general  system  of  improvement  railway  transportation 
will  be  almost  universally  required,  if  the  best  materials  are  to  be  used, 
this  is  one  of  the  most  encouraging  features  of  the  situation. 

RECENT    STATE    HIGHWAY    LEGISLATION. 

The  first  bulletin  of  this  office  is  now  in  the  hands  of  the  printer, 
and  is  composed  of  a  brief  of  the  new  road  laws  of  14  States,  with 
full  extracts  of  the  essential  portions  of  the  same,  and  some  recom- 
mendations made  by  influential  public  bodies  but  not  yet  carried  into 
legislation. 

The  advance  in  road  legislation  proceeds  on  several  distinct  lines: 

(1)  In  the  direction  of  more  rigid  provisions  for  carrying  out  the 
old  systems  without  radical  change  of  the  systems  themselves. 

(2)  More  liberal  tax  levies. 

(3)  Substitution  of  money  taxes  in  place  of  labor. 

(4)  Local  assessment,  according  to  benefits,  for  construction  of  new 
roads. 

(5)  Construction  by  townships,  with  power  to  issue  bonds. 
(G)  Construction  by  counties. 

(7)  State  highway  commissions. 

(8)  Provision  for  working  convicts. 

(9)  Direct  State  aid  to  road-building. 
(10)  Building  of  State  roads. 

CIIARACTKRISTU;   rEATUKES    OF    CERTAIN    HTATE   LAAVS. 

The  new  road  law  of  Tennessee  (1801)  is  an  admirable  example  of 
the  first  of  these  classes.  By  giving  to  the  county  court  full  power 
and  direct  control  over  the  whole  subject  of  roads,  it  ought  to  eliminate 
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tlie  evil  influences  of  local  politics  and  tlie  easy-going  methods  that 
generally  prevail.  The  court  classiQes  the  roads,  establishes  the  dis- 
tricts, and  appoints  the  commissioners;  each  commissioner  divides 
his  district  into  sections  and  appoints  the  overseers.  The  commis- 
sioners have  full  control  of  the  roads  and  bridges  and  can  remove  the 
overseers  at  pleasure.  The  court  assesses  the  road  tax,  witliin  a  limit 
of  eight  days'  work  for  each  male  inhabitant  between  18  and  45  years 
of  age,  and  of  25  cents  per  $100  of  property.  The  overseers  may  dis- 
miss any  man  whose  work  is  unsatisfactory  and  proceed  against  him 
by  suit  as  in  case  of  refusal  to  work  or  failure  to  pay  the  property  tax. 
Damages  in  such  cases  are  collectable  out  of  any  property,  except  the 
homestead,  or  out  of  wages. 

The  overseer  on  his  part  is  liable  to  be  sued  by  any  citizen  for  neg- 
lect of  duty  and  to  be  fined  $20  therefor,  and  commissioners  for  the 
same  offense  are  liable  to  be  indicted  and  lined  $60.  Such  fines  to  go 
to  the  road  fund. 

In  the  direction  of  increased  tax  levies,  Yennont,  Xew  Ilami^shire, 
Korth  Dakota,  and  Oregon  are  conspicuous,  the  last-named  State 
allowing  the  county  courts  to  levy  a  special  tax  of  50  cents  on  the  $100 
and  $2  per  head  for  a  county  road  fund. 

The  abolition  of  labor  taxes  is  absolute  in  Xew  Jersey  and  also  in 
Wisconsin,  excepting  in  those  towns  whicli  specifically  vote  to  retain 
it.  It  is  absolute  in  those  counties  of  ^ew  York  whose  board  of  super- 
visors adopt  the  county  system,  and  optional  with  all  the  towns  in  New 
York  by  affirmative  vote  at  town  meeting,  many  havinj^-  already  availed 
themselves  of  this  privilege. 

Construction  on  the  local  assessment  i^lan,  extending  to  a  limit  of  3 
miles  on  each  side  of  the  line  of  road,  obtains  to  some  extent  in  Ore- 
gon, Indiana,  and  by  special  acts  in  Ohio.  In  Oregon  the  county  may 
assume  50  per  cent  ot  the  cost,  and  in  Ohio  a  larger  share  is  usually 
placed  on  the  county  list  by  the  act. 

Construction  by  townships  has  been  ([uite  extensive,  and  in  Pennsyl- 
vania and  New  Jersey  township  bonds  have  been  largely  and  success- 
fully used. 

The  county  system,  however,  is  the  special  feature  of  recent  legisla- 
tion, many  of  the  new  States  having  started  out  with  it  in  some  form 
and  many  of  the  older  ones  having  adopted  or  seriously  considered  it. 
The  issue  of  county  bonds  is  provided  for  in  New  York,  New  Jersey, 
Indiana,  Michigan,  and  Washington,  but  in  the  last  two  a  popular  vote 
is  requisite  to  authorize  the  issue,  and  in  Indiana  the  term  of  payment 
is  limited  to  five  years. 

State  highway  commissions  have  been  constituted  in  Massachusetts, 
Vermont,  Pennsylvania,  Ohio,  Michigan,  and  possibly  in  other  States; 
these  arc  generally  temporary  bodies  charged  only  to  inquire  and  recom- 
mend, but  in  Massachusetts  the  commission  is  permanent  and  has 
important  duties  connected  with  actual  road  improvement. 

In  the  working  of  convicts  on  roads  New  York  is  making  an  experi- 
ment near  Clinton  Prison  with  State  prisoners,  and  Tennessee  makes 
all  persons  confined  in  county  jails  or  workhouses  available  for  high- 
way labor. 

New  Jersey  is  probably  the  only  State  giving  direct  aid  to  road-build- 
ing. Such  aid  is  limited  to  one-third  of  the  cost  of  roads  built  by  the 
counties  and  to  the  sum  of  $75,000  per  annum. 

The  highway  commission  of  Pennsylvania  has  reported  a  bill  for 
State  aid  to  the  amount  of  $1,000,000  per  annum,  to  be  distributed 
among  the  townships  in  proportion  to  the  road  tax  paid  by  them,  on 
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condition  that  they  set  aside  25  per  cent  of  their  tax  for  making  per- 
manent highways. 

Building  of  State  roads  has  been  done  in  some  western  States,  and 
Washington  is  now  building  a  road  through  the  Cascade  Mountains 
under  charge  of  a  special  commission. 

The  Massachusetts  highway  commission  has  author!^  to  adopt  any 
road  as  a  State  highway,  to  be  constructs  and  maintained  as  such  if 
the  legislatuie  makes  approi^i  iation  therefor. 

Cooperative  road-building,  as  provided  for  in  Xew  Jersey,  has  been 
very  successful,  abutting  laud-ow^uers  paying  one-tenth  of  the  cost,  the 
State  one-third,  and  the  county,  by  sale  of  bonds,  the  remainder* 
Under  this  law  10  miles  of  road  were  built  in  1802,  25  in  1893,  and  04 
arc  applied  for  by  land-owners  for  1894. 


NEW  ROAD  COlSrSTRTJCTION. 

« 

REDUCED    COST    OF   ROAD  BUILDING. 

Information  on  this  head  is  meager  as  yet,  but  enough  has  been  gained 
to  show  that  new  construction  is  proceeding  in  many  parts  of  the  coun- 
try, and  that,  as  might  be  expected,  increased  knowledge  and  skill, 
improved  machinery  and  methods,  and  extended  practical  experience 
are  rapidly  lessening  the  cost  of  good  roads. 

Mr.  E.  G.  Harrison,  civil  engineer,  of  Asbury  Park,  N.  J.,  under 
whose  supervision  permanent  roads  have  been  constructed  in  that  State, 
says:  ^' Three  or  four  years  ago  the  cost  of  road-building  was  $10,000 
per  mile.  Last  year  I  buift  roads  for  §3,500  per  mile;  the  stone  waa 
brought  by  rail  at  a  cost  of  $1  per  ton  for  transportation.''  Maj.  M.  H. 
Cramp,  of  Bowling  Green,  Ky.,  who  has  built  many  miles  of  the  excel- 
lent highways  in  that  State,  trays  a  good  telford  road  can  be  buUt  for 
§2,000  per  mile,  including  grading.  J.  B.  Hunnicutt,  i)rofessor  of  agri- 
culture in  the  University  of  Georgia,  states  the  cost  of  good  hard  roads 
recently  built  in  that  State,  giving  one  track  of  stone  and  one  of  earth, 
at  §1,200  per  mile.  H.  G.  Cbapii),  supervisor,  of  Canandaigua,  K.  Y., 
recently  rei)orts  the  building  in  that  town  of  10  miles  of  single  track 
stone  road  with  an  earth  track  on  each  side  for  §900  per  mile,  the  crushed 
stone  being  laid  1  foot  deep  and  8  feet  wide.  In  this  case  the  township 
owns  a  movable  crusher  and  prepares  its  own  material,  the  neighbor- 
ing farmers  delivering  Held  stones  at  the  cruslier  for  20  cents  per  load. 

BENEFITS    Oif   KOAD   IMPROVIIMEINT. 

Information  in  this  regard  is  more  nbinidant.  A  few  well-authenti- 
cated cases  are  selected. 

Hon.  Edward  Burrough,  x^rcsident  of  the  State  board  of  agriculture 
of  New  Jersey,  says  that  on  the  new  stone  road  from  Merchantville  to 
Camden  his  teams  haul  85  to  100  baskets  of  potatoes,  where  they  for- 
merly hauled  only  25.  Mr.  Burrough  says  further  that  "  one  of  our 
counties  has  issued  $150,000  of  1  per  cent  bonds  and  i)ut  down  CO  miles 
of  ^stop.e  roads,  averagin<Y  1^»  foct  Avide,  and  though  they  pay  the  taxes 
to  meet  the  interest  on  these  bonds,  tlieir  tax  rate  is  novf  lower  than  it 
was  before  the  roads  were  built." 

Mr.  Chapin,  Jieretofore  quoted,  says  of  the  Canandaigua  roads  that 
they  are  as  good  in  March  as  in  Julyj  that  they  have  increased  the 
value  of  the  adjoining  farms  many  times  the  cost  of  the  roads,  and 
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that  tlio  cost  of  keeping  tliem  in  good  repair  is  much  less  tlian  that  of 
keeping  poor  roads  in  poor  repair.  Mr.  GaiHeld^  speaking  at  the  Michi- 
gan engineers'  convention  in  1893,  says  that  in  his  township,  wliile 
farms  have  generally  been  declining  in  valae,  the  building  of  a  gravel 
road  4  mUes  in  length  has  increased  the  value  of  those  aiQoining  it  52 
to  40  per  cent,  and  this  not  a  free,  but  a  toll,  road. 

The  owner  of  a  large  tobacco  plantation  some  miles  from  Ileiiderson, 
Ky.,  having  great  difficulty  in  moving  his  product  to  market  in  that 
city,  organized  a  company  and  built  a  toll  road.  Ho  estimates  the 
increase  in  the  value  of  his  property  at  threefold,  while  the  road  has 
paid  annually  over  10  per  cent  in  dividends. 

Additional  evidence  from  farmers  in  N^w  Jersey  is  given  below. 

From  H.  Darnell,  Mount  Laurel,  N,  J.: 

In  reply  to  your  letter  askiug  the  vIotts  or  opinions  of  farmera  as  to  the  efforts  now 
"being  made  regarding  tho  permanent  improvement  of  public  roads,  I  would  say  tliat 
since  Laving  some  of  them  so  improved  among  ua  it  is  tho  universal  opinion  among 
farmera  that  they  are  of  more  benefit  to  the  agricultural  community  than  anything 
that  has  ever  been  done  for  them,  and  that  they  -will  derive  more  benefit  therefrom, 
considering  amount  of  cost,  than  from  anything  that  has  been  heretofore  accom- 
plished.^ 

From  Samuel  L.  Allen,  Philadelphia,  Pa. : 

The  assistance  of  the  State  in  building  permanent  elono  roads  in  tho  vicinity  of  ray 
farm  and  home,  in  Cinnaminson  township,  ]3urlington  County,  N.  J.,  has  been  very 
l>onelicial  and  thoroughly  api^reciatcd  by  mj'self  and  many  other  farmers.  At  first 
U\Q  farmers  of  tlio  neighborhood  were  largely  opposed  to  the  movement;  but  within 
the  past  year  they  have  become  almost  unanimous  in  favor  of  the  extension  of  the 
system.     I  am  hoping  that  tho  Stata  apjjropiiation  may  bo  largely  increased. 

From  H.  H.  Brown,  Old  Erldge,  IN".  J.: 

We  have  four  miles  of  macadam  road  through  our  township.  Property  has  almost 
doubled  in  value  and  travel  has  more  than  doubled.  Farmers  carting  over  our  road 
speak  in  tho  highest  terms  of  it.  It  is  a  rest  for  their  horses  to  cart  over  it.  Our 
citizens  are  greatly  in  favor  of  having  it  extended  and  I  think  tho  law  as  it  is,  ia 
working  very  nicely  all  over  our  county  and  I  would  be  very  sorry  to  bic  it  changed. 

From  Clayton  Conrow,  Cinnaminson,  N.  J.: 

AVhilo  I  believe  that  good  roads  are  of  great  benefit  to  all  tho  mercantile,  nianu- 
lacturing,  and  agricultural  industries  of  our  State,  they  have  enabled  tho  farming 
class  of  our  citizens  especially  to  conduct  their  business  at  a  profit  by  reducing  the 
coiit  of  fertilizers  brought  on  to  the  farm  and  tho  expenses  of  convoying  products  to 
the  market.  In  fact,  this  apparently  small  item  of  expense,  daily  saved,  constitutes 
the  dificrenco  between  success  and  failure.  Good  roads  enable  the  farmer  to  place 
his  products  on  tho  market  when  at  tho  highest  point;  bad  roads  often  forbid  thif*. 
Good  roads  enable  him  to  deliver  perishable  vegetables  and  tender  fruit  in  so  much 
])ettcr  condition  that  tliey  invite  the  better  class  of  customers  and  command  a  higlitr 
price.  Thus  every  consideration  of  the  subject,  if  carried  to  its  legitimate  con- 
clusion, is  in  favor  of  good  roads.  We  can't  afford  bad  roads.  Their  efiectia  enervat- 
ing, while  that  of  good  roads  is  inspiring. 

From  Dennis  Long,  Union,  'N.J.: 

I  think  tho  law  granting  State  aid  in  the  buikling  of  stone  roads  is  one  of  tho  best 
that  can  bo  put  on  our  statute  books,  and  that  the  sooner  our  public  roads  are  nil  in 
the  hands  of  tho  freeholders  of  tho  difiercnt  counties,  v;iih  some  competent  men  to 
supervise  and  construct  the  same  in  a  permanent  way  with  stone  for  a  solid  founda- 
tioij,  well  pounded  and  wedged,  and  with  broken  stone  on  top  solidly  rolled,  tho  bet- 
tor olVthe  people  of  New  .Jersey  will  be. 

We  have  a  county  road  in  my  own  neighborhood,  of  v.  hich  wo  are  very  proud, 
and  near  which  property  has  advanced  50  x^cr  cent  of  its  value  before  tho  road  was 
laid.  A  case  in  point  is  that  of  a  piece  of  property  along  this  county  road,  which 
could  have  been  bought  for  $20,000  before  tho  road  was  l)uilt,  and  only  a  few  days 
ago  tho  owner  was  oli'crcd  $30,000  for  the  same  farm,  and  it  ia  two  miles  away  from 
any  railroad  station.     And  there  arc  many  moro  cases  of  tho  same  sort. 
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Prom  Win.  R.  Lippincott,  Fellowsliip,  N.  J: 

lu  refcrenco  to  Ibo  farmers'  views  on  building  stouo  roads  in  our  Stato,  it  is  safe  to 
say  tliat  tho  general  impression  among  farmers  is  tliat  stone  roads  improve  the  coun- 
try fboy  pass  through.  Where  they  have  been  built  ono  can  already  see  greatei* 
energy  being  manifested  among  tho  farmers  along  their  lines.  Ono  of  the  most  im- 
l)ortant  things  for  the  farmer  is  easy  access  to  a  market  where  he  can  sell  his  prod- 
ucts, and  stono  roads  aro  to  agriculture  what  rivers  are  to  commerce. 

Again,  goods  roads  show  the  most  direct  benefit  to  the  farmer  for  the  taxes  he  pays, 
and  in  many  instances  save  him  in  toll  a  heavy  interest  on  their  cost.  Almost  every 
iutoUigeut  farmer  views  stone  roads  as  forerunnersof  other  imj>rovoment8  that  must 
follow,  such  as  tho  electric  railways,  free  mail  delivery,  and  an  increased  demand  for 
country  residences,  and  the  numerous  applications  presented  to  the  boards  of  free- 
holders speak  Ja  plain  language  the  farmers'  views  on  road  improvement  in  New 
Jersey.  I  hopo  tho  governor  will  not  approve  nny  bill  that  tends  to  stop  this  great 
onward  movement  for  good  roads. 

From  Stockton  TTongli,  Trenton,  X.  J. 

In  answer  to  your  inquiry  concerning  ilio  benefits  derived  under  tho  law  granting 
Stato  aid  in  building  stono  roads,  I  would  say  from  my  experience  as  the  first  pro- 
moter of  these  roads  built  in  Mercer  County,  N.  J.,  that  in  tho  beginning  I  met  with 
opposition  at  every  step :  and  now  that  tho  road  is  near  completion,  all  opposition 
has  been  silenced,  and  all  aro  anxious  to  extend  tho  system  wherever  possible.  This 
sentiment  is  growing  daily  with  tho  experience  of  those  who  use  these  roads,  many 
of  whom  never  had  any  opportunity  to  know  what  a  good  road  U.  Travel  has  already 
doubled  over  our  road,  and  i^roperty  has  greatly  increased  in  value.  Building  sites 
are  being  laid  out,  and  improvements  aro  projected  even  before  tho  road  is  completed. 
As  tho  owner  of  two  farms  and  a  mill  2>roperty  on  this  road,  I  am  confident  that 
they  will  be  greatly  increased  in  value.  At  times  in  tho  winter  we  could  not  haul 
one-half  a  ton  with  a  team  froift  any  of  these  properties.  Now  with  tho  road  com- 
pleted, 2  tons  is  less  of  a  load  than  the  empty  wagon  on  the  old  road  at  times  in  the 
winter  and  spring.  I  am  of  the  opinion  that  the  improvements  would  be  cheap  at 
fivo  times  the  cost.  * 


)RT  OF  THE  SPECIAL  AGENT  IN  CHARGE  OF   IRRIGATION 

INQUIRY, 


i:  I  have  the  honor  to  submit  herewith  the  third  annual  rei)ort  of 
Office  of  Irrigation  Inquiry,  for  the  calendar  year  1893. 
Very  respectfully, 

Charles  W.  Irish, 
/Special  Agent  in  Charge. 
n.  J.  Sterling  Morton, 

Secretary. 


e  present  incumbent  assumed  the  duties  of  Special  Agent  in  Charge 
e  Office  of  Irrigation  Inquiry  on  the  1st  of  June,  1893.  The  only 
rial  then  on  hand  relating  to  the  work  of  the  office  was  the  manu- 
t  of  an  ''Abstract  of  the  Laws  of  the  several  States  and  Territories 
rrigation  and  Water  Eights."  This,  after  careful  revision,  was 
shed  as  Bulletin  No.  1  of  the  office,  the  subject  of  artesian  wells 
mdertlow  waters  having  been  covered  by  the  elaborate  rej^orts 
5on  for  the  years  1891  and  1892.'  An  inquiry  was  undertaken  into 
practical  methods  and  results  of  irrigation  and  its  development  in 
rid  regions  of  the  United  States,  with  the  object  of  publishing  the 
niation  so  obtained  in  a  bulletin  from  this  office. 
e  object  of  such  publication  is  to  furnish  reliable  information  repre- 
ng  the  results  of  the  actual  experience  of  those  who,  by  their  genius 
abors,  have  been  successful  in  creating  farms  by  the  application  of 
ition  methods  of  their  own  invention.  This  bulletin  will  contain 
results  of  irrigation  in  Europe,  w^here  it  can  be  said  that  all  the 
dant  questions,  engineering  and  physical,  have  been  well  settled 
ng  and  careful  practice.  The  proposed  bulletin  is  intended  to  be 
iswer  to  the  many  and  continual  calls  upon  this  office  for  iuforma- 
as  to  how  the  waters  of  irrigation  are  applied  to  the  various  soils 
le  arid  regions  of  this  country  for  the  purpose  of  raising  crops. 
B  demands  come  not  only  from  all  parts  of  the  United  States  but 
many  places  in  Europe,  and  answering  these  inquiries  takes  up  a 

part  of  the  time  and  attention  of  this  oflQce.  To  gather  in  a  sys- 
tic  form  the  information  needed  for  the  production  of  the  proposed 
tin,  there  have  been  printed  and  sent  out  several  thousand  copies 
circular  letter  containing  questions  to  be  answered  by  the  corre- 
dents  addressed.  While  this  is  a  slow  method,  it  is  believed  that 
11  prove  a  success. 

lere  is  much  need  of  an  enlargement  of  the  operations  of  the 
ther  Bureau  so  as  to  include  a  careful  and  systematic  measurement 
e  water  contained  in  the  snowfall  and  of  the  rains  upon  the  sum- 

of  the  various  mountain  ranges  within  the  arid  regions. 
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It  is  from  this  source  that  the  great  bulk  of  water  comes  which  is 
used  in  irrigation  in  the  regions  under  consideration.  At  present  we 
know  little  or  nothing  upon  this  important  physical  question  within 
the  arid  regions,  for  the  reason  that  about  all  the  observing  stations  of 
the  weather  service  are  located  in  the  vallies  or  else  low  down  on  the 
mountain  sides  much  below  the  snow  fields  of  their  summits. 

There  should  be  undertaken  at  once  an  accurate  gauging  of  the 
velocity  and  flow  of  all  the  streams  of  the  arid  regions,  which  opera- 
tions will  require  the  establishment  of  permanent  scales  for  the  pur- 
pose. The  observation  of  snow  and  rainfall  upon  the  mountains  and 
the  measurement  of  the  streams  of  the  arid  regions  might,  no  doubt,  be 
intrusted  to  voluntary  weather  observers  of  the  several  States  and 
Territories  where  the  work  is  to  be  done,  there  being  an  organization,  it 
is  believed,  in  all  of  them.  The  measurement  of  the  snow  and  rainfall  and 
the  gauging  of  the  streams  of  the  arid  regions,  as  above  pointed  out, 
are  vital  to  the  interests  of  those  who  farm  lands  by  the  use  of  irriga- 
tion waters,  for  until  it  is  done  it  can  not  be  known  how  many  acres 
can  bo  put  under  cultivation  by  use  of  the  water  thus  naturally  stored 
by  the  mountains  and  delivered  by  the  streams  leading  from  them  to 
the  tillable  lands  adjacent  thereto. 

It  is  for  want  of  this  knowledge  that  in  many  localities  there  has 
been  more  land  put  under  cultivation  than  there  is  water  to  irrigate 
with,  and  to  this  cause  is  attributable  by  fir  the  largest  part  of  the 
litigation  of  water  rights  in  the  arid  regions  of  this  country. 
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